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BRIEF DISCUSSIONS BASED ON REPORTS OF CURRENT 
RESEARCH AND CLINICAL OBSERVATION 


Bacterial Contamination at the 


Operating ‘Table 


METHODS of preserving the steril- 
ity of sutures during preliminary prepa- 
ration and handling in the operating 
room are now quite generally under- 
stood, but the many opportunities for 
their contamination within the operat- 
ing field itself are still too frequently 
overlooked. 

The so-called “clean wound” is sel- 
dom completely sterile. Bacteria enter 
it from the air, from the respiratory 
tracts of the operating personnel and 
from the skin of the patient. Sutures 
may, therefore, and often do, become 
contaminated through repeated con- 
tact with the blood and serum of the 
wound as well as through contact with 
exposed skin. 

Allowing the uninserted portion of 
continuous sutures to fall unnecessarily 
on exposed tissues, or tying interrupted 
sutures from long lengths of material 
_ result in progressive contamination of 
the strand. Ligating from a spool also 
leads to soiling of the material through 
the excessive handling it receives under 
this technic. 

The use of individual sutures and in- 


dividual ligatures provides the best 
assurance that the material will reach 
its final location in the tissues in a rela- 
tively sterile state. In any case care 
exercised in keeping the strand clear of 
the wound and its environment will be 
well rewarded. Likewise the sutures 
should be kept clear of instruments and 
gauze returning from the wound and 
the salt solution used to cleanse these 
instruments or to moisten the gauze. 

In wounds made to drain infected 
foci every effort should be made to pre- 
vent contamination of the wound and 
the sutures with pus. Otherwise the 
sutures inoculate bacteria into locations 
in the tissues where these organisms 
would never have been carried by 
seepage. If, however, the wound edges 
are adequately protected with lapa- 
rotomy sponges, the pus removed from 
the focus by suction and not allowed to 
flow over the wound, and if the wound 
is irrigated with saline to remove su- 
perficial bacteria before closure is 
attempted, then the sutures will not 
become contaminated or at least con- 
tamination will be minimal. 


Bibliography or answers to specific questions on this subject 
will be sent on request. Davis & Grck, Inc., Brooklyn, N. Y. 
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Special 


WITH SWAGED-ON ATRAUMATIC* NEEDLES 


NOTE: 


In agreement with the new U. S. P. nomenclature, catgut products 


formerly known as Plain, 10-day, 20-day, and 40-day, are now designated as 


Plain - type A 
Mild chromic - type B 


Medium chromic — type C 
Extra chromic -— type D 


THERE HAS BEEN NO CHANGE IN THE PRODUCTS THEMSELVES 


Intestinal Sutures 


PLAIN-type a or medium chromic—type 
catgut, or Anacap*® silk with Atraumatic 
needles in the types indicated integrally 
affixed. Also available in celluloid-linen. 


CLAUSTRO-THERMAL (40ilable) 
Plain- type A catgut: 


LENGTH 

NO. TYPE OF NEEDLE in excess of DOZEN 
1301 Straight needle a-1 28” $3.60 
1303 %-circle needle a-3 28” 4.20 
1304 Small Y2-circle needle a-4 28” 4.20 
1305 ‘-circle needle a-5 28” 4.20 
Medium chromic—type C catgut: 
1341 Straight needle a-1 28” $3.60 
1342 ‘Two straight needles a-1 36” 4.20 
1343 %-circle needle a-3 28” 4.20 
1344 Small Y2-circle needle a-4 28” 4.20 
1345  Ya-circle needle a-5 28” 4.20 

Sizes: 00, 0, I 

Fine- gauge catgut: 
(Medium chromic — type C) 

NO. SIZE AND NEEDLE 
50341 Size 5-0, needle a-z 28” $3.60 
50344 Size 5-0, needle a-4 28” 4.20 
40341 Size 4-0, needle a-2 28” 3.60 
40344 Size 4-0, needle a-4 28” 4.20 
Anacap silk: 

NO. TYPE OF NEEDLE LENGTH 
1371 Straight needle a-1* ae 
1372 ‘Two straight needles a-1* 36” 4.20 
1374 Small ¥-circle needle a-4 28” 4.20 


Sizes: 4-0 to oO 
* Sizes 4-0 and 000 have needle a-2 


* Davis & Geck Registered Trade Mark 


THERMO-FLEX (xon-boilable) 


Plain—type A catgut: 


LENGTH 


NO. TYPE OF NEEDLE in excess of 
1501 Straight needle a-1 28" 
1503 %-circle needle a-3 28” 
1504 Small 2-circle needle a-4 28” 
1505 -circle needle a-5 28” 
Medium chromic—type C catgut: 
1541 Straight needle a-1 28” 
1542 ‘Two straight needles a-1 36” 
1543 %-circle needle a-3 28” 
1544 Small Y2-circle needle a-4 28” 
1545 needle a-5 

Sizes: 00, 0, I 


Fine- gauge catgut: 
(Medium chromic — type C) 


NO. SIZE AND NEEDLE 
50541 Size 5-0, needle a-2 28” 
50544 Size 5-0, needle a-4 28” 
40541 Size 4-0, needle a-2 28” 


40544 Size 4-0, needle a-4 28” 


DOZEN 
$3.60 
4.20 
4.20 
4.20 


$3.60 


4.20 
4.20 
4.20 
4.20 


$3.60 
4.20 
3-60 
4.20 


Packages of 12 tubes of a kind and size 
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Eye Sutures 
FINE SIZES of catgut and black silk 


with small Atraumatic needles. Boilable. 


Single-armed 


LENGTH 


NO. MATERIAL AND NEEDLE in excess of SIZES 
1661 Black silk, B-3 18” 6-0 
1663  Plain—typea catgut, B-5 18” 4-0 
1665 Black silk, B-1 18” 6-0, 4-0 
1667 Plain—type a catgut, 18” 3-0 
1669 Mild chromic—typeB, B-5 18” 4-0, 3-0 
1669p Mild chromic—type B, B-5 9” 4-0, 3-0 
Double-armed 
1662 Black silk, n-3 6-0 
1664 Black silk, p-1 12” 6-0. 4-0 
1666 Plain—type a catgut, B-4 12” 3-0 
1668 Mild chromic—type B, B-5 12” 4-0, 3-0 


1668p Mild chromic-type B, B-5 9” 4-0, 3-0 
$4.20 


Package of 12 tubes of a kind 


Tonsil Sutures 
ARMED with sturdy half-circle, taper 


point Atraumatic needles. 


CLAUSTRO-THERMAL (éoé/ad/e) 


LENGTH 


NO. MATERIAL AND NEEDLE in excess of SIZE 
1604 Plain—typea catgut, T-3 28” ° 
1605 Plain—typea catgut, T-4 28” 

THERMO- FLEX (aon-doilab/e) 
1614 Plain—typea catgut, T-3 28” 
1615 Plain—typea catgut, T-4 28” 


Package of 12 tubes of a kind 


Thyroid Sutures 


WITH half-circle taper point Atraumatic 
needles integrally affixed. 


LENGTH 


NO. MATERIAL AND NEEDLE in excess of SIZE 
1624 Anacap silk, 1-2 28” 000 
1625  Plain—typea catgut, 

boilable, T-1 28” 
1635 Plain—typea catgut, 
non-boilable, T-1 28” fe) 


Package of 12 tubes of a kind $4.20 


Plastic Sutures 


FINE SIZES of suture material with small 
swaged-on Atraumatic needles specially 
designed for plastic surgery. 


NO. MATERIAL AND NEEDLE LENGTH SIZES 
1651 Kal-dermic, B-1 18” 8-0, 6-0 
1652 Kal-dermic, B-5 18” 80, 6-0, 
1652 Kal-dermic, B-5 18” 4-0, 00 
1653 Black silkworm gut, 14” 4-0 
1655 Kal-dermic, 18” 4-0 
1658 Black silk, B-z 18” 4-0 


$4.20 


Package of 12 tubes of a kind 


Other D & G Sutures 
IN ADDITION to the sutures described 


on these pages, the D«G line includes over 
a hundred suture and needle combinations 
specially designed for specific procedures. 
These are in addition to a complete range 
of non-needled sutures embracing catgut, 
kangaroo tendons and bands, Anacap silk, 
Kal-dermic skin and tension sutures, etc. 
Information on all D«G products is avail- 
able from your dealer or, by mail, from us. 


DISCOUNTS ON QUANTITIES 


DAVIS & GECK, INC., 


Copyright 1940 Davis & Geck, Inc. 


BROOKLYN, 


NW. Yay Ue Bs Av 


Printed in U.S. A. 
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AUL OF AEGINA (625-690 

A.D.) was an able surgeon and one 
of the foremost writers of the late 
Greek period. His Epitome gives the 
first description of eye surgery in an- 
tiquity and furnishes many interesting 
details on the use of sutures. Woolen 
threads were employed for suturing 
the eyelid, the ends being fastened to 
the forehead under tension with plas- 
ters. He suggests that “a medium be 
observed as to the consistence of the 
thread, for that which is too hard 
breaks the soft skin and that which is 
too soft is itself first broken’’. 


D&G Sutures 


“THIS ONE THING WE Do” 


DAViS & GECX inc. 


4a 


co." 


IODINE 


Containing resublimed iodine, 
largely in organic form, in an 
aqueous vehicle free from alcohol 
or glycerin, Amend's Solution is 
well tolerated even when other 
forms of iodine lead to severe re- 
actions. It is less irritating to the 
stomach than Lugol's solution, and 
its prolonged use rarely is followed 
by symptoms of intolerance. 
Amend’s Solution, despite _ its 
established lower toxicity, is equal 
in therapeutic efficacy to Lugol's 


EVEN 


ON PROLONGED ADMINISTRATION 


solution in thyrotoxicosis, hyper- 
tensive heart disease, syphilis, 
arteriosclerosis, and chronic 
respiratory affections. Available in 
two ounce bottles at all pharmacies. 
Literature and samples sent to 
physicians on request. 


* Berman, M. S., and Ivy, A. C.: The Toxicity of 
Various Iodine Solutions, J. Lab. & Clin. Med. 25: 
113 (Nov.) 1939. 


THOS. LEEMING & CO., INC. 


101 West 31st ST. New York, N. Y. 
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THE OLD 


HE OLD ORDER does indeed yield 

place to new and more advanced 

ideas— in therapeutics as well as 
in other fields of human endeavor. Thirty 
years ago, when Pantopon was a newcomer 
—and a bold one, too, to challenge the 
position of morphine sulfate—it was greeted 
with a natural, healthy skepticism. But 
physicians in ever increasing numbers have 
been convinced of the superiority of Pan- 
topon — have been convinced that some 
of the untoward by effects, so noticeable 
when morphine is used, are appreciably re- 
duced by virtue of the pharmacologically 


ORDER CHANGETE 


Sketch depicting one phase of medical practice in the middle 
of the nineteenth century. After a woodcut by A. R. Waud. 


balanced action of Pantopon. Today there 
is hardly a hospital in the entire country in 
which Pantopon isn’t frequently prescribed 
by leading members of the medical and 
surgical staffs. The usual dose: 4 gr. Pan- 
topon in place of 4% gr. morphine sulfate. 
HOFFMANN-LA ROCHE INC. 
ROCHE PARK +» NUTLEY + NEW JERSEY 
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General information 


does not hold itself responsible for any 

statements made or opinions expressed 
by any contributor in any article published 
in its columns. 

Articles are accepted for publication with 
the understanding that they are original con- 
tributions never previously published. All 
manuscripts are subject to editorial modifi- 
cation, and upon acceptance become the 
‘property of THE AMERICAN JOURNAL OF 
SURGERY, INC. 


T-: AMERICAN JOURNAL OF SURGERY 


A reasonable number of illustrations are 
supplied free of cost; special arrangements 
must be made with the editor and publishers 
for excess illustrations and elaborate tables. 

Reprints are furnished on order. Prices 
are quoted when articles are in page form. 

Material published in THE AMERICAN 
JOURNAL OF sURGERY is copyrighted and may 
not be reproduced without permission of the 
publishers. 

Change of address must reach us by the 
15th of the month preceding month of issue. 


PREPARATION OF MANUSCRIPTS 


Text. Manuscripts are to be typewritten, 
on one side of the paper, with double spacing 
and good margins. The original should be 
sent to the editor and a carbon copy retained 
by the author. 


Illustrations. Illustrations must be in the 
form of glossy prints or drawings in black 
ink (never in blue). On the back of each 
illustration the figure number, author’s 
name and an indication of the top of the 
picture should be given. Legends for illus- 
trations are to be typewritten in a single list, 
with numbers corresponding to those on the 
photographs and drawings. Please do not 
attach legends to the pictures themselves. 


Bibliographies. Bibliographic references should 
be at the end of the manuscript, in alpha- 
betical order, and not in footnotes. Each 
reference should include the following infor- 
mation in the order indicated: Name of 
author with initials; title of article; name of 
periodical; volume, page and year. The 
following may be used as a model: 
Puangur, Louis E. Indications and technique. 
Am. J. Surg., 25: 446, 1937. 
The author should always place his full address on 
his manuscript. 


The subscription price of THz AMERICAN JOURNAL oF SuR- 
GERY, is $10.00 per year in advance in the United States; 
$15.00 in Canada; and $12.00 in foreign countries. Current 
single numbers $2.00. ALL SPECIAL NUMBERS 
$4.00. Prices for such back numbers as are available will be 
quoted on request. 


Address all correspondence to 
The American Journal of Surgery, Inc. 


49 WEST 45TH STREET - NEW YORK 
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Clinical Photography 


in Natural Colors 
SIMPLIFIED—LOW IN COST 


with the 
Cameron Color-Flash Clinical Camera 


CLINICAL photography in natural colors, as well as black and white is now a simple, practical and 
inexpensive procedure with the Cameron Color-Flash Clinical Camera. This new Camera takes endoscopic, 
orificial, superficial, portrait, and general scientific pictures. The films made can be used as transparencies for 
slide projection or magnified in film-viewers, and can also be printed in different sizes on paper. 

THE Color-Flash Clinical Camera weighs only three pounds and is supplied complete with auxiliary 
lenses to photograph from 3 inches to infinity, with endoscopic adapter, synchronized flash reflector for external 
illumination, and leather case. Battery, focusing lamp, and flash bulb are self-contained and synchronized with 
the shutter. Exposure-meter and instruction plate are mounted on the film magazine cover. No guessing about 
correct exposure; no complicated photography to learn; and no expensive accessories required. Operation 
practically automatic. Visualization, accurate focusing and photography of subject, even through an endoscope, 
accomplished simply and quickly. 

THE standard 35 millimeter film obtainable everywhere is used. Standard flash bulbs are used for instan- 
taneous exposure; standard photo flood bulbs for time exposure. Pictures in natural colors can be taken for a 
total cost of less than 25 cents each including cost of flash bulb. Pictures taken with photo flood bulbs or in 


black and white cost much less. i 


THINK of the value of a photographic record before, during and after treatment or surgery, not only for 
records and case history, but as an aid in justifying the need for professional services to patients, collecting fees, 
defending lawsuits, satisfying claims, and as illustrative material for papers, articles and lectures. The method 
is so simple and practical, even your first pictures will be good ones. Send for colored reproductions. 


Serving the Profession Since 1915_-CAMERON 


Eye, Ear, Nose, Throat, Rectal, Urethral, Vaginal, Intracranial, Intrathoracic, 
Intra-Stomachic, Intra-Abdominal, Intrapelvic, and general Diagnostic & Surgical 


ELECTRICALLY LIGHTED LAMPS, SCOPES, RETRACTORS & SPECULAE, RADIO KNIVES (THE 
CAUTERODYNE), COLOR-FLASH CLINICAL CAMERA, PROJECTORAY, FLEXIBLE GASTROSCOPE 
AND SPECIAL INSTRUMENTS. 


Send for Literature and Specify Equipment of Interest — Dept. AJS-2 


CAMERON SURGICAL SPECIALTY CO. 


666 WEST DIVISION STREET CHICAGO, U.S. A. 
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“NEW LAMPS FOR OLD” 


Sanitaped, in 5.grain tablets, 30 in 

box; 7%4-grain tablets, 20 in 

=@ box. Also in bottles of 50 
500 and 1000 tablets 


Just as Aladdin's wife gave away an old lamp of in- 
estimable value for a new one of less worth, so may 
a time-proved remedy be too readily given up for a 
new one of uncertain worth. 

In the ever-changing field of urinary antiseptics, the 
therapeutic bazaars may be echoing the cry, “New 
lamps for old.” But the wise physician holds tenaciously 
to that which, in his experience, has earned his appro- 
bation and confidence. 

This, metaphorically, is the history of UROTROPIN, 
the original methenamine. Today, it continues on its 
way, unostentatiously perhaps, but no less well re- 
garded than five decades ago when it revolutionized 
the antiseptic treatment of urinary infection. In the ther- 
apy of pyelitis, cystitis and other infections of the uri- 
nary tract, it will continue to remain “Faithfully yours.” 


GLATZ, INC 


WEST 18th STREET 
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@ There are sound reasons why the completely 
shockproof KX-11-33 has met with the enthusiastic 
approval and acceptance of value-wise medical men. 
It brings high quality equipment to the popular price 
field—sets new standards of value and operating con- 
venience. Radiographically calibrated, flexible, and 
unusually efficient, the KX-11-33 is easy to operate 
accurately. Its refined, simplified control eliminates 
intricate manipulation, and results of excellent diag- 
nostic quality can be produced routinely and dupli- 
cated consistently. 

Investigate the extra value of the KX-11-33’s in- 


novations, advancements, and operating conveni- 
ences. Find out how much more you will get for your 
x-ray dollar when you invest in the G-E KX-11-33. 


* To get the full story so that you can check the 
features of this modern combination unit, do this: 
Write to Department E22 for complete information 
and your copy of the KX-11-33 catalog. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO, ILL.,.U. S. A. 
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| COMBINATION RAY WNIT 
sk then check your list 
against the features of 
i theG-E Model Kx-l 1-33 
Unit. We believe you 
will find 
f unit that incorporates 
| every ature and qual- 
of your own desig 
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These instruments represent, in beauty, 
utility, long life and economy, the great- 
est achievement in the highly specialized 
field of surgical instrument design and 
manufacture. Write for catalogue. 


. SKLAR MANUFACTURING COMPANY 


38-04 WOODSIDE AVE. 


Sklar's American Made Stainless Steel 
Surgical Instruments continue to main- 
tain their lead as the finest instruments of 
stainless steel made anywhere in the 
world today. To this distinction we now 
add that of manufacturing a greater 
number of patterns than have ever been 
made anywhere before of stainless steel. 


/ 


Sklar Products Are Distributed Through Surgical Supply Dealers 


LONG ISLAND CITY N_Y. 
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During the postoperative period, cence. Its carbohydrate and well- 
when appetite usually lags and di- _— emulsified fat are readily absorbed, 
gestive capacity isimpaired,Ovaltine and its diastatic action facilitates 


offers excellent advantages as an in- 
tegral part of the diet. 
When mixed with milk according 


digestion of starches. 
Since in its preparation the curd 
tension of milk is greatly reduced, it is 


to directions, the recommended three di ; 

igested with remarkable ease, hence 
servings daily provide 2578 I. U. vita- 
min A, 302 I. U. vitamin B,, 491 
Sherman-Bourquin units vitamin G, 
327 I. U. vitamin D, 1.05 Gm. cal- 
cium, 0.903 Gm. phosphorus, 8.9 
mg. iron, and 0.75 mg. copper. 

The proteins of this pleasant food 
drink are of high biologic value, an 
important feature during convales- __ the patient a better surgical risk. 


imposes no undue burden on the 
organism. Because of its palatable 
taste it has become the preferred food 
drink in many hospitals. . 

In preoperative management, 
Ovaltine contributes to a better state 
of nutrition, and thus aids in making 


NEW IMPROVED 


2 KINDS—PLAIN AND CHOCOLATE FLAVORED 


Ovaltine now comes in 2 forms—plain, and sweet chocolate flavored. 
Serving for serving, they are virtually identical in nutritional value. 


Physicians are invited to send for a supply of individual servings of 
Ovaltine. The Wander Company, 360 North Michigan Avenue, Chicago, Ill. 
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Squibb er 


An Anesthetic Gas of 


CYCLOPROPANE SQUIBB has been accepted 
by anesthetists throughout the country as a 
dependable anesthetic agent. Its high quality 
has been amply demonstrated by clinical ex- 
perience in many leading hospitals. 

The exceptional purity of Cyclopropane 
Squibb is assured by exacting control in each 
step of its production. Carefully selected 
raw materials, elaborate purification meth- 
ods, and physical and chemical control tests 
are employed during manufacture. In addi- 
tion production methods are controlled by 
biological assay of the Cyclopropane. 

Cyclopropane Squibb is supplied in cylin- 
ders made of special steel which makes them 
light in weight, yet comparable in strength 
to the old-type, heavy cylinders. Available 
in 30 (AA)-, 75 (B)- and 200 (D)-gallon 
cylinders. 


For literature address the Anesthetic 
Division, 745 Fifth Ave., New York 


SQUIBB & SONS 


Manufacturing Chemists to the Medical Profession Since 185% 
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A IN EMERGENCIES— PLASMA OR 


PLASMA and SERUM 


MADE WITH BAXTER EQUIPMENT 


It will cost your hospital very little to make it 
from fresh or stored blood, by the semple, safe and 
completely closed Baxter vacuum technique. 

Blood is drawn from donor into a 
Baxter Centri-Vac for sedimentation 
or centrifugation. ‘The plasma or serum 
is then aspirated into a Baxter Plasma- 
Vac for dispensing, storing, or for 


transporting—sealed in vacuum. 


Write for complete details— Booklet ‘‘PSA” 


BAXTER LABORATORIES 
w, lil.; College Point, N.Y., Glendale, Cal; Toronto, England 
Produced and distributed in the : 
Eleven Western States by DON BAXTER, INC; Glendale, Cal. 


Distributed East of the Rockies by 


‘AMERICAN HOSPITAL SUPPLY. 
CORPORATION | 


a SERUM—NO TYPING NECESSARY 
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BARD- PARKER 
 $TERILE 
TRANSFER FORCEPS 


for the aseptic transportation of 
sterile instruments and magpties to 
the operative field 


 Assures no break t in 


ACCIDENTAL CONTAMINATION 
IMPOSSIBLE... 


Within this unique jar is housed a stainless 
steel bucket which is kept immersed in the 
germicide by the weight of the stainless 
steel Forceps, the jaws of which rest upon 
its fenestrated base. As the Forceps is with- 
able quantity of dry supplies, can be drawn, the sterile bucket rises by depend- 
instantly picked up and firmly held able coil spring action, to escort the jaws 
by the jaws which are irregularly | of the Forceps to a distance of 1 cm. be- 
serrated transversely. Jaws further _ —— yond the unsterile lip of the jar proper. 
possess a crescentic cross section 
which affords every opportunity for 
them to grip cylindrical or irregu- 
larly shaped objects. 


PICKS UP AND HOLDS WITH 
AMAZING EASE... 


Any instrument, from a milliner's 
needle to a heavy retractor or size- 


PRESENTS ECONOMY FEATURES, TOO .. 


The permanent rubber guard which constitutes a barrier 
between the handle and sterile legs and jaws, also serves’ 
as a cover for the jar. Evaporation of the germicide is 
thus effectively reduced to a minimum. The saucer-like 
design of the jar base lends stability and acts as a recep- 
tacle for spilled germicide as well. 


Ask your dealer 
PARKER, WHITE & HEYL, INC. 
Danbury, Connecticut 
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islein Ozonide in o ive oil) marks a new form of 


tisepsis. As distinguished from antiseptics contain- 


sue s during its sustained fungicidal and bactericidal : 


lease of nascent xygen. Clinical investigations by 


mpetent authorities demonstrate conclusively the 
land power” of OILZO. Available in 1, 


and trial clinical supply 
E G. F. HARVEY COMPANY, SARATOGA SPRINGS, N. Y 
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ORDEAL 


afely 


ELIMINATED 


Effective preoperative sedation is a 
boon to patient and surgeon alike. 
But effectiveness is not enough. It 


must also be safe before the operation. 


The powerful hypnotic and _ pro- 
nounced sedative effects of Nembutal 
are not obtained at the expense of 
safety. Clinically, Nembutal is one of 
the safest of the barbiturates; partly 


because the drug’s very brief action 

permits rapid recovery; partly because its effect 
is obtained from a small dosage only one-half 
that required with many other barbiturates- 


In addition, Nembutal’s wide range of uses in 
medical practice afford the physician a constant 
opportunity to enlarge his personal experience 
with the drug’s action and effects. Apart from its 
use aS a preoperative sedative, Nembutal has 
been successfully employed in obstetrics, in the 
treatment of insomnia, nausea, sea-sickness, con- 


vulsions from strychnine poisoning. Nembutal has 


also been used with success as a supplement to 
morphine in controlling the pain of early cancer. 

Nembutal is supplied in distinctive yellow cap- 
sules of 4%, 34, and 1% grains; in suppositories 
of 1, 2 and 3 grains; in ampoules containing 0.5 


Gm. (71% grs.) of powder; in ampoule solutions, | 


each ampoule containing 3.75 grains of the drug; 
and in Nembutal Elixir, each fluidounce of which 
contains two grains of the drug. Complete de- 
scriptive literature will be forwarded on request. 
Abbott Laboratories, North Chicago, Illinois. 


SODIUM ETHYL-[1+METHYL-BUTYL1+ BARBITURATE. ABBOTT? 
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An Unusual Bactericide 
for The Operating Room 


IT IS NOW RECOGNIZED that a bacteri- 
cide must have more than the single property 
of bacteriologic potency to warrant its use in 
the operating room. It must also possess de- 
tergent action, penetration power, and good 
skin tolerance. 

It is for these important plus properties as 
well as for its efficient and rapid germicidal 
ability that ZEPHIRAN is fast developing 
as the standard antiseptic for preoperative 
preparation of the skin and mucous mem- 
branes in many large hospitals. 

ZEPHIRAN is a mixture of high molecu- 
lar alkyl-dimethyl-benzyl-ammonium chlo- 
rides. It contains no phenol, no iodine, no 
mercury, or other heavy metals and is ac- 
cordingly free from the disadvantages of 
compounds which contain these drugs. 


How Zephiran Differs 


An effective detergent. ZEPHIRAN acts to 
emulsify the skin fats, loosen the desquamat- 
ing epithelium, and roll the detritus off in 
whorls, and thus more thoroughly expose 
the underlying skin and bacteria to its ger- 
micidal action. 


Wetting properties. ZEPHIRAN is sur- 
face tension depressant, a wetting agent. It 
is generally thought that compounds with 
wetting properties permeate the interstices 
of the skin more thoroughly. Some investiga- 
tors feel that ZEPHIRAN is adsorbed and 
tenaciously fixed in the skin and mucous 
membrane and maintains a highly antisep- 
tic and bacteriostatic surface. 
Soothing effect on skin. ZEPHIRAN possesses 
an emollient action which leaves the skin 
soft, ruddy and satiny smooth. In 2,000 
cases in which it was used as the preopera- 
tive disinfectant, not a single case of skin 
irritation or tissue injury followed opera- 
tion. On the basis of 10,000 applications to 
surgeons’ and nurses’ hands, prolonged con- 
tact caused no chapping, brittle nails or 
dermatitis. 
Recommended for Preoperative Skin 
and Mucous Membrane Disinfection . . . 
Eye, Nose and Throat Antisepsis .. Wet 
Dressings and Irrigations . . . Bladder 
Lavages . .. Fungous and Bacterial In- 
fections .. . Vaginal and Urethral Irriga- 
tions ... Surgeons’ Hand and Arm Soak. 
Samples and Literature Sent Free on Request 


TINTED TINCTURE 1:1000, STAINLESS TINCTURE 1:1000, AQUEOUS SOLUTION 1:1000, 8 OZ. AND 1 GAL. BOTTLES 
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Fen¢ger's use of the 
Heineke-Mikulicz 
principle 


2 Adaptation of the 
Finney incision for 
uodenostomy 


Durante's 
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for 
applied to pelvio- 
ureteral stricture 
Schwyzer 


Foley's use of Y-plasty 
for high pelvic insertio 
of strictured | 
ureter 


Catheter 
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introduced. 
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Pelvio-ureteroplasty 


The meticulous care in handling tissues during operative procedure is no more important 

than care in choosing the proper catgut for suturing. Tissues are vital. Catgut, too, is 

vital, in the confidence and trust placed in it by the surgeon. The science of surgery and 

the art of suturing are embellished by the use of proper catgut. Catgut making is a science 
and its use is an art. Ethicon Sutures are worthy of the surgeon’s skill. 


NEW BRUNSWICK, N. J. CHICAGO, ILL. 
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NUMBER TWO 


SURGICAL TRAINING AND ACTIVE MILITARY DUTY 


YOUNG MAN, connected with the 
A Reserve Officers Training Corps, 
had been an intern for two years, 

served time in the department of pathology 
and then contracted to put in three years 
more as assistant and then senior resident 
in a hospital affiliated with a medical 
school. Inasmuch as he will not finish his 
residency until next October and is most 
anxious to do his bit, he has been taking 
special courses in order to fit himself better 
when he receives a commission. Out of a 
clear sky he received a notice to signify 
when in the near future he would be ready 
to report for active duty. This order upset 
him greatly. It upset the hospital and 
college authorities, also. The young physi- 
cian was disturbed because he had put in 
several years of hard, routine work in order 
to get the last year of the residency, which 
provides him with an opportunity to do a 
lot of surgery under expert supervision. 
When his term ends, he will be eligible to 
take his American Board examinations and 
practice his specialty. If he has to drop his 
work right in the middle of it, he will lose 
valuable experience and probably never get 
an opportunity to complete his service as a 
senior resident. Maybe, years from now, he 
will not be eligible to take his Board tests. 
The college and hospital authorities were 
upset because this young man had been 
trained to do particular work for which he 
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was fitted by experience, and to teach sec- 
tions of medical students. To have him 
taken away in the midst of his work would 
upset the apple cart no end. 

Several people got busy to find out what 
could be done about it. As this is written 


‘the answers have been unsatisfactory and 


ambiguous. Had the young man not been 
in the Officers Training Corps, but had a 
draft number, the procedure would be 
simple. In that case, if called, he would ask 
and no doubt be granted deferment. It 
seems that had he resigned from the Train- 
ing Corps several months ago he would 
have been subject only to the draft. But 
being in the Officers Training Corps, and in 
apparent good standing, he is caught up in 
a mesh of red tape. He has been told that 
now he cannot resign. He might get a post- 
ponement of six months and at the end of 
that time another postponement. However, 
another person, who wears a lot of braid, 
says that if the young doctor is calledhe 
will have to drop everything pronto and 
report on the dot. There will be no post- 
ponements. The government may be inter- 
ested in the training of interns and deem 
such training necessary, but being a resi- 
dent means nothing from any angle. 

We learned (second hand) that many of 
the deans of medical schools are trying to 
do something “about it.”” Various “‘heads 
of departments” sought information from 
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Colonel This and General That; telegrams 
were sent here and there (we had our 
resident send one asking for a reply by 
telegram, collect; this has not been an- 
swered to date); and all the replies and 
information varied, leaving one in doubt as 
to just what the truth is. 

There are many young men throughout 
the land who have six months to a year and 
a half to complete their residencies. Many 
of these men gladly joined the Officers 
Training Corps, and when their term as 
resident is over, they want to receive a 
commission and do more than their bit. 
Inasmuch as they will be the physicians 
and surgeons the country will have to 
depend upon in the future—the men from 
whose ranks the leaders will emerge—and 
as teaching institutions and hospitals will 
be adversely affected, should these men be 
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taken from their work? We hope “‘those in 
command” at Washington will clear up the 
situation and let both the residents and 
hospital and college authorities know just 
where they stand and what to expect. 

No doubt within twenty-four hours after 
this is read we will receive letters telling us 
how easily this information can be ascer- 
tained. Either no one has to be apprehen- 
sive or—move heaven and earth—these 
young men will have to go, training or no 
training; but we do know the telephone and 
telegraph wires have been hot, and in the 
end, like Omar Khayyam we “came out of 
the same door wherein we went.” 

We believe it would be common sense to 
permit these young men to finish their 
residencies before being ordered to report 
for active duty. 


VAN METER PRIZE AWARD 


HE American Association for the 
Study of Goiter again offers the Van 
Meter Prize Award of Three Hundred 
Dollars and two honorable mentions for the 
best essays submitted concerning original 
work on problems related to the thyroid 
gland. The award will be made at the 
annual meeting of the Association which 
will be held at Boston, Massachusetts, May 
26, 27 and 28, provided essays of sufficient 
merit are presented in competition. 
The competing essays may cover either 
clinical or research investigations; should 
not exceed three thousand words in length; 


must be presented in English; and a type- 
written double spaced copy sent to the 
Corresponding Secretary, Dr. W. Blair 
Mosser, 133 Biddle Street, Kane, Pennsyl- 
vania, not later than April 1. 

The Committee, who will review the 
manuscripts, is composed of men well 
qualified to judge the merits of the compet- 
ing essays. Dr. Brien T. King, of Seattle, 
Washington, received the award for the year 
1940 in recognition of his essay entitled “A 
New and Function Restoring Operation 
for Bilateral Abductor Cord Paralysis.” 
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THE MANCHESTER OPERATION* 


WITH SPECIAL REFERENCE TO ITS DEVELOPMENT AND THE PRINCIPLES INVOLVED 
IN ITS TECHNIC 


Incuis F. Frost, M.D., F.A.C.S. 
Clinical Assistant, Woman’s Hospital 
NEW YORK, NEW YORK 


HE problems associated with uterine 

prolapse have held for the gynecolo- 

gist an interest which has existed over 
a period of many years. This has resulted in 
numerous and definite achievements. Chief 
among these, is the marked reduction in 
the occurrence of this condition and the 
development of an operative procedure 
which not only restores the prolapsed 
pelvic organs to their normal position and 
relationship, but reestablishes their physi- 
ologic function as well. 

The treatment of uterine prolapse, previ- 
ous to the period of operative procedure, 
often proved to be a difficult and intricate 
problem. The retaining pessary, being the 
sole means of treatment, was rendered use- 
less when tissue control was inadequate. 
This fact naturally led to operative at- 
tempts towards securing support for the 
pessary. Some of these were directed to- 
ward utilizing the tissues of the anterior 
vaginal wall, while others advocated the 
use of posterior colporrhaphy. However, 
neither of these operations proved to be of 
great value. 

Donald of Manchester, appreciative of 
the inadequacy of these operations as 
separate procedures, and also recognizing 
the need of more permanent support with- 
out the use of the pessary, decided to com- 
bine these operations with amputation of 
the cervix, and in so doing, accomplished 


an operative technic which has, with slight 
modifications, been used successfully over 
a period of fifty years. 

It might be of interest at this point to 
review the history of Donald’s early cases 
which are so ably described by Shaw!: 
“About this time he heard that in Germany 
a new absorbable suture material, catgut, 
was being tried in general surgical work, 
and having obtained some, sterilized in 
carbolic oil, he performed his third opera- 
tion on August 3rd, 1888. In this case he 
did an anterior colporrhaphy with a wide 
diamond shaped incision, and drew the 
deep tissues together with a buried spiral 
suture of catgut. A fortnight later a poste- 
rior colporrhaphy was performed and the 
deep tissues as in the anterior colpor- 
rhaphy, closed with buried catgut. On 
August 30th, the patient was discharged 
and to quote from the notes: ‘The wound 
was healed and the outlet of the vagina 
only admitted two fingers with difficulty. 
No pessary was inserted.’ 

“Two other patients were operated upon 
in that year making five in all, the same 
number in 1889; six in 1890; and only three 
in 1891, but the results were obviously 
improving and he was gradually becoming 
convinced that this operation could be used 
as a cure and not merely as a means to 
retain a pessary, as there is a note to each 
of the cases in 1891, that the patient went 


* Presented before the Obstetrical and Gynecological Section’s Annual Meeting of the New Jersey Medical Society, 
June 4, 1940. 
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home without a pessary, whereas, in previ- 
ous years this note was only added to one 


case in each year. 


Fic. 1. A, the opening of the anterior vaginal wall. b, 
the entrance to the line of natural cleavage between 
the vaginal and bladder walls. (From Goff, Byron H. 
An evaluation of the Bissell operation for uterine 
prolapse. Surg., Gynec. ¢* Obst., 57: 762-771, 1933.) 


“Tn all these cases anterior and posterior 
colporrhaphy were combined and in a large 
number the cervix also was amputated.” 

The operation, mainly on account of its 
many contributors, has assumed a varied 
nomenclature, commonly known as the 
Manchester operation. It is also spoken of 
as the Donald operation, the Donald 
Fothergill operation, the Shaw operation; 
and Frank in this country in describing a 
variation in technic, wrote of it as Para- 
metrial Fixation. In a recent conversation 
with Dr. Frank, he expressed a desire that 
this operation be known only as the 
Manchester operation, in respect to its 
origin in that place. 

In reviewing the literature of the Man- 
chester operation, one cannot help but be 
impressed with the variations in termi- 
nology describing the tissues essential to the 
operation. Needless to say this is confusing 
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to those unfamiliar with its technic. It is 
probable that the various authors have the 
same basic principles in mind but differ in 
their anotomic terminologies. This fact 
may explain why some operators fail to 
utilize the essential features of the opera- 
tion and may also account for some of the 
failures in which the technic apparently has 
been followed. In a recent communication 
from Shaw he wrote, “Some of the opera- 
tions which are seen and which go by this 
name, are not a bit like the original and do 
not even follow the same principles.” 

According to Bissel? and many other ob- 
servers, the uterus is suspended in its nor- 
mal position by the viseral portion of the 
fascia endopelvenia. This fascia projects 
inward from the sides of the pelvis and 
joins the cervix at the level of the internal 
os. It extends from the base of the broad 
ligament and mixes with the smooth fibers 
of the uterine muscle. Added support is 
given to the posterior portion of the cervix 
from the posterior fibers of fascia endo- 
pelvenia. These ligaments are commonly 
known as the transverse cervical, cardinal 
or ligaments of Mackenrodt. 

It is important, in considering uterine 
prolapse, to bear in mind the various 
degrees of prolapse. As is well known, the 
cervix in this condition becomes elongated 
and hypertrophied with an accompanying 
relaxation of the cardinal ligaments. The in- 
ternal os, therefore, becomes the landmark. 

According to Goff,’ “When the uterus 
has descended so that the internal os is at 
the midpoint of the vagina, as the patient 
strains, the prolapse has been termed first 
degree. When the internal os is at the level 
of the vulva, the prolapse has been termed 
second degree, and when the entire body of 
the uterus has passed beyond the introitus, 
the prolapse has been termed third degree.” 
One might add to this classification that 
where the cardinal ligaments tend to show 
a relaxation with an accompanying retro- 
version, it might be termed a half degree 
prolapse. 

That amputation of the cervix, in con- 
junction with support of the uterus, was a 
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necessary factor in curing prolapse, was “The cervix was amputated as the first 
realized by Donald at a very early period in stage and silver wire was used to bring the 
his work. This is shown in Shaw’s review of cervical flaps together. (This was the last 


Fic. 2. A, the bladder has been separated from its abnormal cervical and vaginal 
attachments. The lateral incision of the vaginal wall. s, the approach to the 
transverse cervical ligament. (From Goff, Byron N. An evaluation of the Bissell 
operation for uterine prolapse. Surg., Gynec. e” Obst., 57: 762-771, 1933-) 


Donald’s early cases and again by Donald‘ occasion in which I used silver wire for the 
in his description of his second case oper- cervix.) The anterior and posterior colpor- 
ated on July 30, 1888: rhaphy followed. The raw surface was 
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diamond shaped on the anterior vaginal 
wall, and was stitched with catgut continu- 
ous and buried. On the posterior surface a 


Fic. 3. The ligation of the transverse 
cervical ligament and_ uterine 
vessels. (From Goff, Byron H. An 
evaluation of the Bissell operation 
for uterine prolapse. Surg., 
Gynec. e Obst., 57: 762-711, 
1933-) High ligation of the car- . 
dinal ligaments and _ uterine 
vessels is not necessary in the 
Manchester operation. 


triangle was mapped out with the apex 
close to the surface and the base at the 
junction of the skin and mucous mem- 
brane, the sides of the triangle diverged so 
that, at the base they reached the middle of 
the labium minus of each side. After the 
operation the vagina only admitted one 
finger. The posterior colporrhaphy was 
done in stages for above downwards, the 
triangular flap being separated from its 
apex for about an inch and then the sides 
brought together before the incisions were 
carried lower down. Buried continuous 
catgut was used for the deep stitches.” 

In discussing the details of his technic, 
Donald makes no mention of the cardinal 
ligaments or parametrial tissue as such, but 
lays stress on the adequate building of the 
anterior and posterior vaginal walls and 
the necessity for bringing together the deep 
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tissues on either side by deep buried 
sutures. 

Alexandroff* suggested an operation, 
which in principle was similar to Donald’s 
but differed in the fact that the deep 
sutures were removed at the termination of 
the operation. A curved incision was made 
across the anterior vaginal fornix, extensive 
enough to allow separation of the bladder 
and parametric tissue. After this the 
parametric tissue was freed and held out of 
the way from the cervix on either side. 
When these sutures were brought together 
they drew the parametric tissue up in front 
of the cervix. Further sutures were then 
placed to unite these tissues not only to one 
another but to the anterior portion of the 
cervix as well. After the vaginal incision 
was closed the temporary sutures were 
removed. 

Hastings Tweedy’ also described a simi- 
lar operation but suggested opening the 
peritoneal cavity both anteriorly and 
posteriorly, and separating the vaginal well 
from the parametric tissue on either side. 

These operations were, in the main, 
similiar to Donald’s original operation, 
varying merely in technical approaches and 
in the methods of securing the parametric 
tissue. 

A few years later Fothergill,® an associate 
of Donald, realized the full importance of 
the cardinal ligaments as the essential 
supports of the uterus and suggested a 
wider incision in the anterior vaginal wall 
as a means of securing the parametric 
tissue more adequately and suturing it to 
the anterior aspect of the cervix. 

Fothergill, perhaps more than anyone 
else, stimulated interest in Donald’s work 
and focused attention upon the importance 
of the cardinal ligaments as the main factor 
in uterine support. His accurate description 
of his operation emphasizes this: 

“The operation is begun by cutting 
across the vaginal wall between the cervix 
and the bladder. This transverse cut ex- 
tends into the lateral fornices for about one 
half inch on either side of the middle line. 
The bladder is then separated freely from 
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the cervix and from the vaginal walls down 
to about one half inch from the urethra 
aperature. The vaginal wall is then freely 


Fic. 4. Illustration showing (1) vaginal wall, 
(2) transverse cervical ligament, and (3) 
amputated cervix. 

cut away. The portion removed is roughly 
triangular in shape, its base being at the 
vaginal roof and its apex one and one-half 
inches or so from the urethral aperture. The 
bladder and with its ureters is pushed well 
up and out of harm’s way. The uterus is 
also pushed up into the pelvis and sutures 
are inserted so as to unite the parametric 
and paravaginal tissues to one another, and 
to the anterior aspect of the cervix. These 
sutures may be buried, or they may be 
made to include the margins of the vaginal 
wall, so that when tied they bring together 
the portion of the original incision which is 
nearest to the cervix. In either case, the 
result is to unite in front of the cervix 
certain portions which previously were 
widely separated and lay at the sides of the 
cervix and vagina. This effectively shortens 
the supports of the organs in question. As 
the lower part of the incision is closed, the 
sutures are made to penetrate the tissues 
underlying the vaginal wall, and then the 
paravaginal tissue is drawn from the sides 

to the front of the vagina.” 
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Shaw,’ a pupil of Donald, read a paper in 
this country in 1933 on “The Treatment of 
Prolapse Uteri, with Special Reference to 


Fic. 5. Illustration showing (1) excision o 
vaginal wall, (2) inverting vaginal wall 
suture, and (3) posterior vaginal wall 
covering amputated surface of cervix. 


the Manchester Operation.” Shaw’s opera- 
tion, like Fothergill’s, is based on the 
principles laid down by Donald but differed 
in technical approaches and methods of 
approximating the parametric tissue over 
the anterior aspect of the cervix. 

Shaw refers to the parametrial tissue in 
his description as the muscular tissue at the 
base of each broad ligament: “The few 
fibers of muscle and connective tissue 
which fix the bladder to the cervix, have 
been cut and this organ has been dissected 
up from the cervix. This exposes the 
muscular tissue at the base of each broad 
ligament, and with a needle it is possible to 
encircle a mass of this tissue on each side. 
When these sutures are tied this tissue from 
each side will be drawn to the front of the 
cervix, and therefore, this portion of the 
pelvic floor will be shortened by this 
amount.” Shaw very properly emphasizes 


' the fact that if the parametrial tissue is 


properly sutured in front of the cervix, it 
will keep the uterus anteflexed even if 


it 


31 6 American Journal of Surgery Frost—Manchester Oper ation 


previously retroflexed. He advises, how- 
ever, that if the uterus is very heavy, it is 
better to transfix a portion of the anterior 


mucous membrane and cervix. “The ante- 
rior wall is reconstructed by a series of 
interrupted sutures, starting just in front 


suture, (2) suture of parametrial tissue, and 
(3) suture to vaginal wall, including upper 
portion of amputated cervix. 


wall of the uterus. Shaw believes that this 
operation is applicable in any degree of 
uterine prolapse. 

Cameron’s® description in Maingot’s 
surgery of the Manchester operation again 
varies in the technical approach; he advises 
using a method in which the anterior 
vaginal wall flap and cervix are amputated 
in one piece. Here the subvesical fascia is 
sutured to the anterior aspect of the cervix 
but only after being pleated on either side 
first. Cameron also lays stress on the sutur- 
ing of the edges of the vagina to the 
amputated cervix, as a means of obtaining 
a recession of the cervix upward and back- 
ward, as the sutures are placed alternately 
on either side. 

Alfred Gough” suggested a modification 
of the Fothergill operation which removes 
the whole of the posterior fornix and thus 
shortens the vagina in the more advanced 
cases of uterine prolapse. Suturing is 
similar to the other methods after the 
primary sutures are placed in the vaginal 


Fic. 6. Illustration charities (1) vaginal wall 


Fic. 7. All sutures have been tied and cut 
completing the operation. 


of the cervix and advancing from behind. 
The needle takes a good hold of the para- 
vaginal fibro muscular tissue as well as the 
vaginal wall.” 

Halban’s!? operation is, in general, simi- 
lar to other fixation operations except in 
those cases in which retroversions accom- 
pany the decensus prolapse. In these he 
combines high vesicofixation with anterior 
colporrhaphy. 

The steps of the anterior colporrhaphy 
are as follows: “A longitudinal incision 
extending through the mucous membrane 
and underlying fascia is then made on the 
anterior vaginal wall, and exposes the 
bladder. The lateral vulsella are now 
removed and the mucosa flaps dissected 
laterally by sharp dissection thus separat- 
ing the mucosa from the underlying fascia. 
After the cut edges of mucosa and fascia 
have been separated by sharp dissection, 
the separation is continued laterally, as far 
as possible, by blunt dissection. This blunt 
dissection must be carried laterally to the 
levator muscles. . . . The lower end of the 
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vesicovaginal fascia is now dissected free 
from its attachment. ... The fascia is 
next sutured by interrupted catgut stitches. 
If the cystocele is a large one, then the 
fascial slack is first taken up by one or more 
purse-string sutures. Enough interrupted 
sutures must be used to make a firm fascial 
sheath. It should be emphasized that the 
vesicovaginal fascia can be found and dis- 
sected free in every instance.” 

Frank" in this country was the first to 
develop a technic which differed materially 
from the original Fothergill operation. The 
technic as described differs mainly in the 
isolation of the cardinal ligaments and their 
resuturing on either side which brings the 
cardinal ligaments in juxtaposition with 
the surface of the amputated cervix. This 
suture is started in the mucous membrane 
of the lateral fornix, at a distance approxi- 
mately one and one-half inches from the 
cut edge. The suture is carried through the 
base of the cardinal ligament and through 
the lateral wall of the cervix, the needle 
being brought out through the cervical 
canal. A bite is then taken in the mucous 
membrane flap, close to the cut edge and 
the suture is then carried through the cervi- 
cal canal traversing in reverse fashion, the 
lateral wall of the cervix and the cardinal 
ligaments and piercing the mucous mem- 
brane at a distance of about one inch below 
the point of entry of the suture. A similar 
suture is introduced on the opposite side. 
The lateral sutures are then tied. This 
causes the mucous membrane flaps as well 
as the lateral parametria to be turned in 
toward the cervix. 

Leventhal and Boshes!* have published 
recently a modification of the Manchester 
operation, and described accurately the 
tissue used in their operation: “The blad- 
der is next freed from the anterior wall of 
the cervix and pushed upwards .by blunt 
dissection. This maneuver makes promi- 
nent the bladder pillars. The bladder hernia 
is then reduced by uniting the utero- 
pubic fascia with interrupted Lambert’s 
sutures of catgut. . . . The bladder pillars 
of each side are caught between two clamps 
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at a level of 1 cm. above the plane of cervi- 
cal amputation. The top one is placed well 
laterally and takes in its grasp some cervi- 
cal and parametrial tissue. When ligated, 
this stitch includes fibers of parametrium 
and uteropubic fascia and marks the loca- 
tion for the parametrial stitches to be 
placed later on. The parametrial fixation 
stitches are next placed and include on each 
side the parametrial tissue just lateral to 
the transfixed uteropubic ligaments. Tying 
the fixation stitches unites the parametria 
in front of the remaining cervix forcing it 
backwards and anteflexing the corpus.” 

It will be noted in these descriptions the 
similarity of technical procedures but with 
a marked variation in terminology. This 
may be ascribed to the variability in pelvic 
tissue terminology, and partly to the differ- 
ence of opinion among gynecologists as to 
the essential features involved in uterine 
support. 

Donald refers to the “deep tissues’’; 
Alexandroff, Tweedy, Fothergill, Leven- 
thall, Boshes and Frank speak of the use of 
the parametrial tissue. Fothergill in his de- 
scription refers to the parametric and para- 
vaginal tissues. Shaw prefers to describe 
the parametric tissue as “the muscular 
tissue at the base of each broad liga- 
ment.” Alfred Gough cites the necessity of 
securing the “paravaginal fibro-muscular 
tissue.”” Cameron stresses the importance 
of “suturing the subvesical fascia.”’ Leven- 
thal and Boshes refer to uteropubic fascia, 
and Frank, Leventhal and Boshes refer to 
the term, “‘pubo cervical ligament.” While 
the latter terms do not refer to the para- 
metric tissue, it is stressed as an important 
support of the bladder as part of the 
Manchester operation. 

All of these operators have performed the 
Manchester operation extensively and have 
reported excellent results over a period of 
many years. From their results, certain 
deductions might be made. It would seem 
that the minor or first degree cases of 
prolapse are cured by mobilization of the 
bladder and high fixation of the cervix, 
secured by suturing and shortening the 
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cardinal ligaments over the anterior surface 
of the amputated cervix. The more ad- 
vanced cases or those with a second or 
third degree prolapse need not only the 
mobilization of the bladder with suturing 
of the parametric tissue over the cervix, but 
also the full exposure of the cardinal liga- 
ments and the placing of these ligaments 
where they will best serve as a support of 
the prolapsed uterus. 

The Bissell!4 approach to the cardinal 
ligaments not only exposes these ligaments 
to their fullest extent, but also mobilizes 
them so they may be sutured at any given 
point of the amputated cervix. It would 
seem that the best support is attained by 
suturing these ligaments over the ampu- 
tated surface of the shortened cervix. In 
this position the maximum amount of 
uterine support is obtained. 


STEPS OF THE OPERATION 


First Step. As the cervix is put on the 
stretch superficial incisions are made to 
outline the anterior vaginal wall to be 
resected. A similar superficial circular inci- 
sion is made at the cervicovaginal junction. 
With an Allis’ clamp placed above and 
below this circular incision anteriorly, an 
opening is made through the vaginal wall 
to the vesicovaginal areolar fascia. Here an 
artificial pocket is found which forms a 
natural line of cleavage between the blad- 
der wall and the vaginal wall (Bissel 
approach). 

Second Step. With a _ gauze-covered 
finger the bladder wall is separated from 
the vaginal wall and the vaginal wall is 
divided in the midline, thus separating the 
anterior vaginal wall into two lateral 
halves. 

Third Step. The bladder is now sepa- 
rated from its attachments to the cervix 
and anterior vaginal wall on either side by 
blunt dissection. This separation is carried 
up to the junction of the urethra and 
bladder posteriorly to the level of the 
uterovesical fold. 

Fourth Step. Two Allis’ clamps are 
placed laterally on either side of the 
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cervicovaginal junction, one above the 
other. An incision is made between them 
with the scissors and carried down to the 
areolar fascia (Bissell approach).'* Here a 
pocket is found which may be enlarged by 
passing the scissors under the cardinal 
ligaments. 

Fifth Step. The cardinal ligaments are 
ligated at their lower cervical attachments 
and separated from the cervix high enough 
to allow for the amputation of the cervix. 
The cervix is then amputated, enough 
being removed to leave a uterine cavity 
three inches in length. 

The ligated cardinal ligaments are su- 
tured on either side to the amputated 
surface of the cervix and also to one an- 
other over the anterior surface of the 
cervix. These sutures should be made to 
include the cervical tissue. 

Sixth Step. The cervical canal is then 
dilated and the uterus curetted at this 
point. 

Seventh Step. A modified Sturmdorf 
suture is placed posteriorly to invert the 
vaginal mucous membrane, and successive 
sutures are placed alternately on either side 
carrying the vaginal mucous membrane 
against the cervix. These sutures, when 
tied, force the cervix upward and back- 
ward. Any redundant vaginal mucous 
membrane may be cut off at this point. 
The last suture to be placed is an anterior 
vaginal inverting suture. 

Eighth Step. The vaginal mucous mem- 
brane is then sutured beginning at the 
apex. The lower sutures are made to in- 
clude the cervical tissue under the bladder. 
Perineorrhaphy completes the operation. 

There is little doubt that the Manchester 
operation fits a needed place in gynecologic 
surgery and that it occupies a decided place 
in any stage of uterine prolapse. 


CONCLUSIONS 


Gauging the degree of uterine prolapse is 
important. 

The securing of the cardinal ligaments is 
the essential feature of the Manchester 
operation. 
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The minor degrees of uterine prolapse are 
cured by mobilization of the bladder and 
the securing and suturing of the para- 
metrial tissue over the anterior surface of 
the amputated cervix. 

The more advanced cases are perhaps 
better treated by placing the cardinal liga- 
ments over the amputated surface of the 
shortened cervix. The approach of these 
ligaments is made without difficulty by 
means of the Bissell technic. 
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ACUTE SURGICAL COMPLICATIONS OF FRACTURES* 


Ho tis L. ALBRIGHT, M.D., F.A.C.S. 
Visiting Surgeon to Massachusetts Memorial Hospital; Instructor of Surgery, Boston University School of Medicine 


BOSTON, 


N the severely injured patient with 
single or multiple fractures the respon- 
sibility often lies heavily on the physi- 
cian promptly to recognize any associated 
complications. Survival of the patient may 
depend largely on the early treatment of 
these complications before attempting to 
treat the fracture. Ordinarily a fracture in 
itself is not sufficient to produce surgical 
shock, except when the patient has been 
transported a long distance without proper 
immobilization. 


Such catastrophes as pulmonary clot and ~ 


fat emboli must always be considered. Clot 
embolus may occur within the first few 
hours. Clinically two types of clot emboli 
occur, namely, a massive embolus with 
instantaneous death and, secondly, a suc- 
cession of smaller emboli with death occur- 
ring from one to several hours later. While 
little can be done to avert disaster in the 
former, evidence is accumulating that in 
the patient with an initial nonfatal pul- 
monary embolus intravenous heparin may 
help. Murray and his co-workers at the 
University of Toronto have recently hep- 
arinized five patients with initial nonfatal 
pulmonary emboli. Four patients survived 
with no further emboli manifestations.§ 
The object is to prolong the blood clotting 
from two to three times its normal level 
and to maintain it so for several days. 
These workers believe that further clot 
formation at the thrombus site is thus 
prevented, the possibility of further emboli 
breaking off from the thrombus lessened 
and the patient’s chance of survival thereby 
increased. Heparin is still expensive, but it 
is becoming increasingly available for clini- 
cal use. 

Other injuries besides the fracture should 


MASSACHUSETTS 


be searched for in every case. By other in- 
juries is meant not only other fractures but 
more serious injuries such as those involv- 
ing the thorax, abdominal and pelvic organs 
and brain. The commonest acute injuries to 
the chest that may complicate a fracture 
are: injury to the underlying pleura and 
lung causing pneumosthorax, hemothorax, 
subcutaneous emphysema, traumatic as- 
phyxia, injury to the heart and diaphragm, 
and more rarely empyema and lung abscess 
in later stages. An apparently simple frac- 
ture or fractures of the ribs may give rise to 
a host of complications. 

Injury to the regional soft tissues of the 
chest wall may result in rupture of an inter- 
costal artery, producing extensive subcu- 
taneous hemorrhage and a tense painful 
hematoma. This as a rule will respond 
slowly to hot poultices and will absorb 
without further intervention. Evacuation 
of the clot will rarely be required and is to 
be withheld to avoid infection. Hemothorax 
will rarely result, for this almost always 
results from torn lung tissue. 

Injury to the underlying pleura and lung 
occurs not infrequently in the patient with 
a fractured rib or ribs. Sudden pneumo- 
thorax may occur with dyspnea, moderate 
cyanosis, cough and acute fear of asphyxia. 
Clinically there will be marked suppression 
of breath sounds on the affected side, and 
x-ray examination will confirm the diag- 
nosis. Pneumothorax is treated by fixation 
of the chest wall on the affected side with 
adhesive strapping, followed by aspiration 
of air from the pleural cavity if the distress 
is acute. 

Laceration of the lung parenchyma from 
a fractured rib is readily diagnosed if the 
patient coughs up bloody sputum. Actu- 


* From the Surgical Service of the Massachusetts Memorial Hospital, and the Department of Surgery, Boston 
University School of Medicine. 
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ally, however, hemoptysis is not very 


common. A more certain sign is the stetho- 
scopic evidence of fluid in the smaller air 
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bleeding arouse suspicion of a bleeding 
intercostal artery. Then, too, operation is 
indicated to reduce or resect a fragment of 


Fic. 1. Traumatic asphyxia. Distribution of venous discoloration following severe crush- 
ing injury of chest. Anterior view. (From Green, T. M. Traumatic asphyxia. Surg., 


Gynec. e& Obst., 35: 129-131, 1922.) 


passages. If one waits for the coughing up 
of blood, many cases will be missed. Hemo- 
thorax is nearly always evidence of a torn 
lung. The bleeding usually comes from the 
vessels of the lung rather than those of the 
chest wall. Hemothorax should be treated 
by aspiration of the blood only if embar- 
rassment of heart action occurs, and then 
only enough blood should be withdrawn to 
relieve the embarrassment. The blood does 
not clot in the chest, hence it can always be 
aspirated if necessary for the comfort of the 
patient. Operation is indicated only if signs 
of internal hemorrhage and continued 


rib lodged in the lung. The primary shock 
should be first treated with morphine, 
parenteral fluids and transfusion as re- 
quired. Bilateral hemothorax is a very 
serious complication requiring aspiration 
often enough and of sufficient amount to 
relieve the acute embarrassment. This 
should be supplemented by transfusions to 
maintain the patient’s strength. 
Subcutaneous emphysema of varying 
extent may follow injury to the lungs and 
pleura. If the rupture of the lung tissue is 
close to the root of the lung, air may pass 
along the peritracheal tissue layers up the 
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mediastinum to the subcutaneous tissues 
of the neck. If the rupture of the lung 
parenchyma is more peripheral, with or 
without rupture of the pleura and pneumo- 
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have been recommended in the extensive 
cases where there is painful tension of the 
tissues, especially with respiratory em- 
barrassment of alarming degree. 


/ 


Fic. 2. Posterior distribution of marked discoloration and venous engorgement in 
traumatic asphyxia. (From Green, T. M. Traumatic asphyxia. Surg., Gynec. & 


Obst., 35: 129-131, 1922.) 


thorax, air may dissect along the smaller 
bronchi to the root of the lung, thence 
to the mediastinum and neck. Occasionally, 
the subcutaneous air spreads rapidly and 
the neck may swell so as to embarrass 
respiration severely. It may extend over 
the whole chest, neck and face, and even 
over most of the body. While the air easily 
absorbs without the necessity of interven- 
tion, and the complication is not regarded 
as serious if the skin is unbroken, it may be 
stated that if air spreads over the entire 
body a fatal termination is almost certain.” 
The emphysema usually disappears in ten 
days. Treatment consists of firmly strap- 
ping the chest to immobilize the affected 
lung and to prevent further outpouring of 
air from the lungs into the tissues. Multiple 
incisions puncturing the subcutaneous tis- 
sues in several areas to allow escape of air 


Traumatic asphyxia occurs with suffi- 
cient frequency to require recognition of its 
characteristic features. The clinical picture 
is striking. Green!® and Heuer have 
described the condition in detail with case 
presentation. (Figs. 1 and 2.) The patient 
has usually been subjected to violent com- 
pression of the thorax and upper abdomen 
for a few seconds to ten minutes. Rib frac- 
tures may or may not be present. Charac- 
teristic deep red, blue-black or violet 
discoloration of the skin of the face, head, 
neck, and shoulders, front and_ back, 
occurs, with a sharp line of demarcation of 
the shoulder level. (Fig. 1.) Petechiae of the 
skin and especially of the conjunctivae may 
be found. Blindness may result. Edema of 
the face, lips and eyelids also has occurred. 

The color begins to fade in two to four 
days and is completely gone in two weeks. 
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The discoloration is due to marked venous 
stasis. It is not due to subcutaneous ex- 
travasation of blood into the tissues. The 
veins of the head and neck have no 
valves. Hence the tremendous back pres- 
sure caused by the crushing chest injury is 
transmitted to the veins of the head and 
neck, with dilatation and paralysis of the 
venules and capillaries. The most effective 
treatment in addition to bed rest is early 
venesection, thereby correcting any re- 
maining increased venous pressure. The eye 
grounds should be examined for retinal 
hemorrhages, for blindness is the most 
tragic sequel in the surviving patient. 

Empyema and lung abscess are late 
rather than early acute complications of 
chest injuries. Head*‘ reported five cases of 
serious pleuropulmonary complications fol- 
lowing a free interval after injury to the 
thorax. Three patients developed pyo- 
pneumothorax one, three and one-half, and 
five weeks, respectively, after a blow to the 
chest. The fourth patient developed em- 
pyema two weeks after injury, and the fifth 
developed a massive hemothorax six weeks 
after injury. 

Injury to the heart and pericardium 
occurs usually in the most serious cases 
with rapid fatal outcome. Concussio cordis 
is a complication causing a very weak, 
rapid pulse for weeks after the normal 
convalescent period. 

A rent in the diaphragm is very easily 
sutured from the pleural side but may be 
extremely difficult from the abdominal 
aspect. Again, if there is a tear in the 
stomach in the vicinity of the esophageal 
opening, the task of the operator is a 
formidable one: first, to find the opening if 
small, and second, to make a satisfactory 
closure. 

With a fractured rib it is fairly common 
to find rigidity of the upper abdominal 
muscles on the affected side due to irrita- 
tion of the intercostal nerves. Gentle palpa- 
tion from the lower abdomen upward will 
usually reveal relaxation of the muscles at 
the height of inspiration, and deep abdomi- 
nal tenderness will be absent. This rigidity 
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subsides with appropriate strapping of the 
chest and should have largely disappeared 
within twenty-four hours. Abdominal dis- 
tension and varying degrees of adynamic 
paralytic ileus may also be present. This is 
apparently reflex in origin and is directly 
related to the initial trauma. It must be 
carefully differentiated from perforative 
and hemorrhagic lesions within the ab- 
domen by reason of its less severe constitu- 
tional reaction. Enemas and warm poultices 
to the abdomen may fail to relieve the 
distention. The condition as a rule responds 
promptly, however, to an inlying gastro- 
duodenal catheter with constant suction 
attached. 


INJURIES TO THE ABDOMEN 


Hematoma of the abdominal wall be- 
cause of its rarity may be treated under a 
doubtful or mistaken diagnosis. It usually 
results from rupture of the internal mam- 
mary or epigastric arteries within the rectus 
sheath. It should be recognized by its 
localized soreness and painful tenseness, 
with or without ecchymosis, plus the lack 
of severe constitutional symptoms. Often 
early operation will prevent extensive 
extravasation of blood into the muscle and 
subsequent pressure necrosis, infection and 
abscess formation.” 

Signs of severe internal abdominal in- 
juries resulting from a ruptured viscus, 
spleen or liver, with widespread peritonitis 
or hemorrhage or both, are usually marked. 
They demand immediate control of the 
existing shock and operation without delay. 
On the other hand it must be emphasized 
that serious intra-abdominal injuries may 
exist with few constitutional signs at first. 
If the bowel be torn by stretching, with 
immediate spilling of only a small amount 
of intestinal contents, the patient may for 
several hours present no symptoms or signs 
which are in the least alarming. He may 
even refuse operation for the first twelve 
hours. The one valuable sign is localized 
deep tenderness, abdominally or rectally, 
which cannot be explained by an injury to 
the abdominal wall. In addition, the ab- 
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sence of liver dulness on percussion, plus 
x-ray evidence of air beneath the dia- 
phragm will help to disclose the perforation 
early. 

Moynihan (quoted by Cooke)® believed 
that laparotomy was justified in all cases 
in which a rupture of the intestines was 
suspected, provided vomiting continues 
after a period of shock and the pulse rate 
continues to increase. He advised not wait- 
ing for an absolutely definite diagnosis. 
Sudden bursting rupture will produce much 
the same picture as an acutely perforated 
ulcer. The unmistakable signs of abdominal 
rigidity, spasm, pain, and prostration with 
weak rapid pulse and low blood pressure 
become obvious immediately. Success will 
be in direct proportion to the promptness 
of the intervention. If severe intra-abdomi- 
nal or retroperitoneal hemorrhage is also 
present excessive pallor, air hunger, thirst, 
rapid pulse and low blood pressure will be 
marked. If adequate fluids and transfusion 
fail to decrease the pulse rate and restore 
the blood pressure, immediate operation to 
control the hemorrhage is imperative. 
Normal blood does not cause much irrita- 
tion of the peritoneum and, therefore, will 
not produce real rigidity. It results in a 
feeling of abdominal resistance only. 

For control of the ruptured bowel the 
most suitable conservative measures should 
be employed. These usually comprise 
simple closure of the perforation with 
drainage of the infected area, in some in- 
stances, simple exteriorization of the lacer- 
ated bowel segment according to the 
method of Mikulicz plus enterostomy for 
decompression in certain cases. Bowel re- 
section in these seriously handicapped 
patients should be strenuously avoided 
wherever possible. 

Postoperatively the patient should be 
placed immediately on constant gastro- 
duodenal suction drainage for several days 
to decompress the small bowel and combat 
ileus. High Fowler’s position as soon as 
possible, depending on the severity of the 
shock, plus adequate morphine to put the 
intestines at rest, are of course indispensa- 
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ble to proper management. Repeated 
rectal examination for possible pelvic ab- 
scess should be done with drainage from 
below when fluctuation occurs. 

Finally, experience has shown that tears 
in the intestine occur most commonly near 
a fixed point of the bowel, i.e., the second 
part of the duodenum, the duodenojejunal 
juncture, ileocecal juncture, and less com- 
monly at the junction of the transverse 
colon with the ascending and descending 
colons. 


INJURIES OF THE SPLEEN 


Crushing injuries to the abdomen, espe- 
cially bad jolts causing a whipping action 
to the splenic pedicle, may readily cause 
rupture of the spleen. This soft, vascular 
organ has no protective capsule. Its 
protection by the ribs and diaphragm is 
more apparent than real. Often very slight 
trauma will cause great damage. It may be 
injured by a fractured rib. Pieces of spleen 
may break off and lie loose in the abdomi- 
nal cavity. Small lacerations may bleed 
considerably at first, with formation of a 
large peritoneal clot that usually causes 
symptoms as it disintegrates. 

The chief symptoms and signs in the 
patient with a ruptured spleen are those of 
shock and hemorrhage. The history of the 
accident, namely, injury to the upper 
abdomen and left flank, is very important. 
All patients complain of abdominal pain, at 
times generalized, but mostly in the left 
upper quadrant. Abdominal rigidity and 
distention are common. Dullness in the left 
iliac fossa may be present. The pulse rate is 
increased and a falling red blood cell count 
and hemoglobin are noted on frequently 
repeated examinations. Other symptoms 
such as pain in the left shoulder and vomit- 
ing are often incidental. The patient may 
present the picture of an acute surgical 
abdomen. However, in a suspected case 
repeated, frequent blood counts plus the 
clinica] signs of progressive blood loss will 
settle the diagnosis. 

Early operation is imperative in the 
presence of signs of continued severe bleed- 


| 
i 
: 


New Series Vo t. LI, No. 2 


ing. Operation on a badly shocked patient 
may prove fatal if poorly timed. Conse- 
quently, a short time may be justified to 
prepare the patient by attempting to con- 
trol the shock with morphine, transfusions, 
before and after operation if necessary, plus 
constant intravenous infusion of five per 
cent dextrose in normal saline and in sterile 
distilled water. This is kept running before, 
during and after operation by inserting a 
needle or Hendon trochar in an anterior 
superficial ankle vein over the internal 
malleolus at the level of the ankle. 

An attempt to suture or pack tears or 
lacerations of the spleen wastes time and 
accomplishes little. Both may be followed 
by secondary hemorrhage. Removal of the 
spleen is indicated to control the hemor- 
rhage. No apparent physiologic disturb- 
ances result and the patient, if he survives, 
makes a complete recovery. At operation, 
if more room is required, for the spleen lies 
very high and posterior under the left vault 
of the diaphragm, the costal cartilages of 
the sixth, seventh and eighth ribs may be 
divided according to the method of Clute 
and Albright.°® 

Secondary splenic hemorrhages have 
been reported in many patients with an 
abdominal injury treated without opera- 
tion. Robertson”? believes this has been due 
to the patient’s return to heavy work 
shortly after supposed recovery from the 
abdominal injury. Prolonged rest with 
gradual resumption of work may often 
avert such accidents. 


INJURIES TO THE LIVER 


It is common for all lacerations of the 
liver, tiny and great, loosely to be termed 
“rupture of the liver.” Actual rupture of 
the liver, in the experience of most ob- 
servers, is often very rapidly fatal before 
the shocked patient can be gotten to the 
operating room. This rapid outcome is due 
not only to the sudden great intra-abdomi- 
nal hemorrhage and shock, but also to the 
associated abdominal injuries from a blow 
terrific enough to rupture the liver. In most 
cases reported rupture of the liver has been 


Albright—Fracture Complications American Journal of Surgery 325 


accompanied by compound fractures, head 
injuries and chest crushes. Smaller lacera- 
tions of the liver, however, resulting from 
piercing by a fractured rib or less severe 
blunt or crushing trauma, bleed profusely 
during the first twelve hours, after which 
the bleeding may stop (Robertson). Open 
wounds of the liver resulting from penetra- 
tion of sharp objects as a rule demand 
immediate surgery, and are attended often 
by good results if the liver laceration is 
small. 

The diagnosis of liver injury cannot al- 
ways be made with certainty. If there are 
symptoms of internal hemorrhage, plus 
localized tenderness and rigidity in the 
right upper quadrant of the abdomen, a 
provisional diagnosis can be made. Mild 
jaundice and bile in the urine develop after 
most liver injuries, even if slight. Injury to 
the biliary system most commonly takes 
the form of tear or rupture of the gall- 
bladder with bile peritonitis. 

The chief task of the surgeon in the case 
of liver injury is to become master of the 
hemorrhage. The most varied methods 
have been proposed. If at operation a small 
laceration is found, any attempt to suture 
will cause further bleeding. Hence it may 
be better to leave the laceration along and 
place a gauze or omental pack against it. 
Larger rents must be closed by careful 
mattress suturing, if possible. It is always 
best to accomplish this by simple suturing 
plus a gauze tampon, and resort to the 
many artificial methods if the hemorrhage 
is thus not controlled. Round blunt needles, 
with coarse catgut (ribbon catgut if avail- 
able), silk, fascia strips and narrow gauze 


tape have been used with success. Because 


of cutting through the liver substance it is 
best to start the sutures I to 2 cm. from 
the edges and use a side-to-side maneuver- 
ing of the needle, termed “wriggling” by 
Moynihan, to avoid piercing the blood 
vessels. If hemorrhage cannot be controlled 
by ligature, suture gauze packing, thinly 
impregnated with gelatin, albolene or 
lubricating jelly is most commonly resorted 
to, and often arrests the hemorrhage per- 
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manently. The tampon should be firmly 
packed in the wound as in packing the 
uterine cavity. As it loosens it should be 
gradually removed from the third day on 
to avoid a biliary fistula. 

While suturing and gauze tampon are 
most often used, much has been done to 
increase the resources of the surgeon in 
controlling liver hemorrhage. Digital com- 
pression of the portal vein and hepatic 
artery with the finger in the foramen of 
Winslow will arrest the liver hemorrhage 
during suture."?! McDill has passed a 
rubber covered intestinal clamp through a 
second incision one inch in length, placed 
laterally in the right upper quadrant, to 
compress the portal vein and _ hepatic 
artery for short periods during surgery of 
the liver. 

Using the omentum as a pack or tampon 
has proved repeatedly successful.*:!?:18 76 
A generous portion of the omentum is 
ligated and cut away. As an isolated graft 
it is placed in the liver wound. It is held in 
place by suturing along the liver edges or 
by placing a gauze pack against it. Those 
who have used this method have found that 
it promptly arrests hemorrhage, becomes 
adherent to the liver bed in twelve hours, 
and prevents secondary 
It also helps in preventing the cutting 
through of sutures in the liver tissue. 

Other methods, namely, masselastic liga- 
ture, decalcified whalebone and absorbable 
magnesium plates for compression of the 
liver laceration and to prevent cutting 
through of sutures have proved useful, but 
they are less readily available in the usual 
emergency situation. The thermocautery 
is only occasionally effective and it in- 
creases the danger of secondary hemor- 
rhage from sloughing of the coagulated 
liver tissue. 


INJURIES TO THE PANCREAS 


Damage to the pancreas usually occurs 
as either a mild contusion to the gland or 
as the more severe form of acute hemor- 
rhagic pancreatitis. Mild contusion is fairly 
common, as evidenced by glycosuria during 
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convalescence from an abdominal injury, 
and it causes no symptoms of acute pan- 
creatitis. Painless blood cysts may later 
develop. Associated abdominal injuries are 
almost always present to complicate the 
picture. The more severe injury causes 
characteristic symptoms resulting from 
hemorrhage and leakage of pancreatic 
enzymes to cause fat necrosis. The epigas- 
tric and lumbar back pain may be agoniz- 
ing and it is not relieved by the ordinary 
dose of morphine. It persists either inter- 
mittently or steadily until relieved by 
operation. Collapse may be profound. The 
patient usually lies motionless afraid to 
move. The abdomen is rarely rigid or 
board-like. Epigastric tenderness slightly 
to the left of the midline is a more constant 
finding. Vomiting occurs only if peritoneal 
irritation is present and then it is persistent 
despite gastric drainage. 

Laboratory tests to date have not proved 
a reliable aid in diagnosis. The determina- 
tion of diastase in the urine may prove 
helpful,” but the diagnosis must be made 
largely from the clinical findings. 

On any evidence of hemorrhagic pan- 
creatitis early operation to control the 
hemorrhage and fat necrosis has been 
advocated.” At operation, through a right 
rectus incision the gastrocolic omentum is 
traversed through an avascular area and 
the lesser peritoneal cavity is thus exposed. 
Septic material should be drained. Severe 
bleeding may be controlled by deep suture. 
Tamponage is usually effective and safest. 
Pancreatic fistula will probably develop if 
the overlying peritoneum or gland tissue is 
incised or ruptured. The fistula will drain 
for a prolonged period, usually despite all 
measures to control it and many will 
gradually heal spontaneously. 

With less evidence than that of hemor- 
rhagic pancreatitis conservative measures 
may be tried, namely, parenteral fluids, 
inlying nasal tube for aspiration and 
lavage, sedation by the barbiturates and 
avoidance of morphine because of its 
constricting effect on the sphincter of Oddi. 
Magnesium sulphate (12 cc. of 50 per cent 
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solution three times daily) may be given 
through the nasal tube to facilitate drain- 
age of bile into the duodenum (Lium). 
Prolonged bed rest, high fat diet and no 
heavy work for at least two months should 
be advised. The urine and blood should be 
watched for sugar. This gradually disap- 
pears in the majority of cases and does not 
recur. 

Rupture of the portal vein, of the ab- 
dominal aorta and injury to the pancreas 
by dislocated vertebra result in quick 
fatality and occasion no further comment 
here. Laceration of the omentum and mes- 
entery should be mentioned as less common 
causes of intra-abdominal hemorrhage. 


INJURIES TO THE KIDNEYS 


A blow to the flank, tearing by a frac- 
tured rib, with no evidence of external 
trauma, may cause damage to the kidney, 
varying from a tiny tear to complete lacera- 
tion. From the clinical signs one can deduce 
fairly well the probable extent of the 
injury. Flank pain and slight tenderness, 
plus hematuria are the most common find- 
ings. These indicate contusion alone or 
small laceration of the kidney with moder- 
ate retroperitoneal hematoma. 

If the injury to the kidney is severe, all 
the symptoms of shock will be superim- 
posed, due chiefly to retroperitoneal hemor- 
rhage. If a tear through the posterior 
peritoneum occurs, the signs will be more 
acute due to increased hemorrhage and 
peritoneal irritation. In most cases with or 
without rupture of the peritoneum there 
will be definite signs of early peritonitis, 
i.e., abdominal tenderness with muscle 
spasm on the affected side, plus nausea, 
vomiting and leukocytosis. These abdomi- 
nal signs are due to irritation of the 
abdominothoracic nerves by the retroperi- 
toneal hemorrhage. They are not due to 
extravasation of urine, which has been 
shown rarely to occur in significant amount 
to increase the early symptoms. However, 
it does increase the possibility of later 
infection.’ 
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In the absence of severe manifestations 
active intervention may be delayed. Pro- 
longed bed rest, even though hematuria is 
considerable, will usually suffice. The 
reparative ability of the kidney is great, if 
the injury is not too severe and if rupture 
of the peritoneum has not occurred. _ 

If hematuria and signs of peritoneal 
irritation and shock are marked, early 
operation should be carried out to control 
the hemorrhage and prevent serious peri- 
toneal extravasation. The anterior ab- 
dominal approach has often been found 
advisable, especially to control any asso- 
ciated abdominal injuries that may be 
present. Simple lacerations of the kidney 
may be closed with interrupted sutures. 
The severely injured kidney should be 
removed, however. Drainage through the 
flank should be instituted to control sepsis. 
Failure to operate on these patients with 
severe injury to the kidney may result in a 
fatal outcome, due to uncontrolled hemor- 
rhage, perinephric abscess and peritonitis. 
Thus the decision to operate depends on 
the clinical evidence as to the extent of 
kidney damage. 


INJURY TO THE PELVIC VISCERA 


Fractures of the pelvis are occasioned by 
great violence. The danger lies in the extent 
of complicating visceral injuries. Rupture 
or tear of the urethra is more common than 
of the bladder. Rupture of the bowel, 
though less common, does occur, especially 
with fracture of the ilium. 

Symptoms and signs of the complications 
are interpreted by the abdominal, urinary, 
vaginal and rectal findings. In all patients 
with a fractured pelvis, bladder and ure- 
thral injury should be determined at once. 
It is wise to have the patient urinate as 
soon as he is seen. If he is unable to urinate, 
a catheter should be used to determine the 
condition of the urethra and bladder. If a 
small amount of bloody fluid is obtained 
before the bladder is reached, the urethra is 
torn or lacerated. If the urine obtained is 
bloody and in small amounts, rupture of 
the bladder is suspected. Under no condi- 
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tions is it wise to introduce a measured 
amount of sterile fluid to ascertain what 
proportions can be returned by catheter.” 
Not only may false information be obtained 
but increased danger of peritonitis from the 
rupture of the bladder may follow. 

The urethra is torn usually through its 
membranous portion. An actual fragment 
of bone perforating the urethra is extremely 
rare. Any bony displacement of the pubic 
rami, however, means a tear through the 
urethra, for the jar to the pubic arch is 
transmitted through the inelastic triangu- 
lar ligament. From a rupture of the bulbous 
portion of the urethra, distal to the triangu- 
lar ligament, blood and urine may extrava- 
sate in the perineal and scrotal tissues in 
twelve to eighteen hours. Extravasation of 
blood and urine into the groins and pubic 
regions indicates extraperitoneal rupture of 


the bladder or urethral rupture proximal . 


to the triangular ligament. Rapidly increas- 
ing lower abdominal tenderness plus dul- 
ness in the flanks of the lower abdomen 
within twelve hours after the injury indi- 
cates intraperitoneal rupture of the bladder 
and peritonitis. Hemorrhage will produce 
greater shock and rapid development of 
free fluid in the abdomen. 

When bladder or urethral rupture is 
seriously suspected operation should be 
done at once. Less than 1 per cent of 
bladder ruptures recover spontaneously.” 
Urethral rupture and perineal extravasa- 
tion should be freely drained through a 
perineal incision. The bladder should be 
drained by passing a catheter through the 
proximal urethral opening if it can be 
found, or by free incision into the bladder. 
It is not often possible to effect primary 
suture of the torn urethra. This should be 
done at a later date after recovery. For 
rupture of the urethra suprapubic drainage 
is usually not indicated. 

Free fluid, shock and lack of urine indi- 
cate early suprapubic operation. Primary 
suture of the bladder laceration should be 
carried out, followed by drainage of the 
peritoneal cavity if opened and of the space 
of Rhetzius. Bladder drainage by a catheter 
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in the urethra will keep the bladder empty 
and avoid pressure of the suture line. 
Suprapubic cystotomy drainage in the 
presence of fractured pelvis may lead to 
infection of the hematoma about the frac- 
ture with resultant osteomyelitis. 

The likelihood of rupture of the bowel, 
especially in crushing injuries to the false 
pelvis and ilium has been stressed in great 
detail by Wilson. The abdominal signs of 
perforation and peritonitis, as hitherto 
described, should be recognized early and 
immediate control by operation carried out. 


SUMMARY 


The need for early recognition of asso- 
ciated injuries to the soft parts in the 
patient with fractures has prompted this 
effort. The essential features of the more 
common and serious complications have 
been stressed. Attention has been given in 
some detail to associated injuries of the 
head, thoracic, abdominal and _ pelvic 
viscera and their management. 
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CORRECTIONS 


Due credit should have been given to Underwood and Underwood, 
photographers, for the excellent picture of Dr. Welton which appeared in 


our January issue on page eight. 


* 


* 


On page x11 in our January issue, the name of the founder of the 
J. Sklar Manufacturing Company was given as Ohn Sklar beneath the inset. 


This should have read John Sklar. 
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NATURAL ADRENAL CORTEX EXTRACT AND 
COAGULATION OF BLOOD 


Frep Romer REED, M.D., F.A.C.S. 


Associate Attending Surgeon, Highland Park General Hospital, Highland Park; Vice-president of Attending Staff, 
Three Rivers Hospital 


THREE RIVERS, MICHIGAN 


Y attention was first drawn to the 
M possibility that the secretion from 
the cortex of the adrenal gland 
might have some relationship to coagula- 
tion of blood, during the early months of 
1936. At that time, while studying the 
effects of this secretion in the prevention 
and treatment of surgical shock, I noticed 
what appeared to be abnormally rapid for- 
mation of clots in the field of operation. I 
found that where previously I had been re- 
moving liquid blood on the sponges, clot 
formation was now present. Accordingly, a 
series of studies was started with surgical 
cases, in which the adrenal cortex extract 
was being given to fortify the patient 
against shock, in order to determine if this 
potent extract had any real effect on the 
clotting time of the blood. Careful search 
of all of the available literature failed 
to show any mention of such a possibility. 
The first thought was really quite adverse 
to all of the teachings regarding coagu- 
lating processes, inasmuch as I was work- 
ing with an extract made up of lipoidal 
bodies in solution. In all of the litera- 
ture no mention was made of any lipoidal 
substance as effecting coagulation favor- 
ably or entering into the phenomenon 
of coagulation. From the known effects of 
anesthetic agents, it was to be expected, 
that they of themselves would naturally 
lengthen the time of coagulation. The 
effects of anesthetic agents on the coagula- 
tion of blood have been very well covered in 
the literature. This may well be summed up 
by the statement that saturation of the 
blood stream with any of the anesthetic 
agents lengthens coagulation time. 
The shock of surgery is known to have an 
adverse effect on coagulation time. Again 


this did not correlate with the fact that 
here there appeared to be an abnormally 
fast clotting time. The shock to which all 
surgical patients are submitted is of three 
types; and it is the sum total of all these 
types to which all surgical patients are 
submitted which we class as surgical 
shock: (1) Psychic shocks, or that induced 
by fear which all patients have of impend- 
ing surgery. (2) Anesthetic shock, or that 
induced, by the administration of any 
anesthetic agent into the blood stream. All 
such agents are foreign substances and not 
found in normal circulating blood. (3) 
Actual shock incident to surgery, from 
traumatism to tissues due to necessary 
handling and cutting. This of course each 
surgeon tries to hold to the minimum by 
careful, skillful work according to his own 
personal ability. 

Psychic shock can be reduced to a mini- 
mum by properly indicated medication and 
mental preparation before the patient is 
taken to the operating room. This of course 
will be varied to meet the individual needs 
of each and every patient. Anesthetic shock 
should be reduced to the minimum by the 
selection of an anesthetic agent to meet 
the needs of the individual patient and the 
type and extent of the surgery contem- 
plated. Anesthetic shock may be further 
reduced by the skillful administration of 
the anesthetic by a well trained anesthetist. 
The amount of shock due to tissue trau- 
matism must of necessity vary with each 
individual case, according to the specific 
conditions arising during the operation. 
Adhesions and other factors may or may 
not be present, which of course will slow the 
operation and demand a more extensive 
dissection. The extent and magnitude of 
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the operation again is a large factor in the 
amount of shock produced. For example, it 
is common information that a hysterec- 
tomy or cholecystectomy is productive of 
greater shock than an ordinary appendec- 
tomy. One other possible factor enters into 
the amount of traumatic shock produced 
and that is the individual skill and touch of 
the operator. One operator will have a pair 
of light dextrous hands, skillful to the 
highest degree, and another, while his 
hands are equally skillful will have a heavy 
touch and be very rough in his handling 
of tissues. In his recent book entitled 
“Shock,” Doctor Scudder? has brought out 
the fact that serum potassium is elevated 
during shock, and that this increase is 
proportionate to the severity of the shocked 
condition of the patient. From this brief 
outline of known facts, it becomes evident 
that coagulation time is longer as may be 
expected during the time of surgery due to 
the varying degree of shock sustained by 
each patient. This lengthening of coagula- 
tion time, of course, will vary according to 
the normal coagulation time of the indi- 
vidual patient and his biochemical response 
to the amount of shock induced by surgery. 

Through the cooperation of the interne 
and laboratory staffs of Highland Park 
General Hospital, I was able to have 
coagulation times taken on all of my surgi- 
cal patients on entrance to the hospital. 
These records were taken again following 
the administration of the adrenal cortex 
extract which was given as a routine part of 
the preoperative preparation of the patient. 
Careful studies were made of the data thus 
obtained. The result of this study was the 
demonstration of a definite lowering of 
coagulation time following the parenteral 
administration of the adrenal cortex ex- 
tract. Up to and including the present time 
I have followed this work through a series 
of well over 200 cases. During this series, 
I have found but one case in which there 
was not an actual lowering of the coagula- 
tion time following the administration of 
the extract. The information on that case 
appears as number 540 in Table 1. 
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This table shows the operative diagnosis 
of each case, except in the case of pregnancy 
which required cesarean section. These 
have been listed as cesarean sections and 
the cause for which the sections were done 
is given. The coagulation time before and 
after the administration of the cortical 
extract Is given in minutes and fractions 
thereof. The time of surgery, after the 
administration of the cortical extract was in 
all instances between one and three hours. 
The extract was given so that the effects 
would attain ful! activity one hour after 
administration. From Table 1 it will be 
seen that these effects last for several hours, 
but are at their peak during the second and 
third hours following administration. Sur- 
gery is timed so as to come during this 
period of maximum effect. From Table 1 it 
can be seen that there was a net drop of 
29.44 per cent in the time of coagulation, 
average for all of the fifty cases reported. 
These cases are taken from a general run 
of surgery and include a wide variety of 
acute and chronic conditions. 

Case No. 50 is the only one which does 
not show a favorably changed coagulation 
time. This was a case of multiple leiomyo- 
fibromas of the uterus, which had been 
under medical treatment for over two 
years. There had been a progressive loss of 
blood, during that time, with the result 
that a well developed secondary anemia 
was present when the patient was first seen. 
Her total red cell count was under three 
million, and the hemoglobin was under 
50 per cent. Serum calcium and protein 
determinations were not made on this case 
as they were not thought to be necessary 
to the treatment of her condition. I after- 
ward regretted this lack of more complete 
laboratory data, for I am of the opinion 
that much might have been learned from 
the case had these data been obtained. For 
these reasons a satisfactory answer as to 
what might or might not have been the 
reason for a failure of the reaction in this 
one case is impossible. It would be reason- 
able to suppose that both the serum 
calcium and prothrombin factors might 
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TABLE I 
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COAGULATION TIMES OF SURGICAL PATIENTS BEFORE AND AFTER THE ADMINISTRATION OF ADRENAL 


CORTEX EXTRACT 


Coagulation 
Time Minutes | Percent- 
Name Sex Diagnosis age 
Before | After 

1. M.B....| F | Chronic appendicitis, chronic salpingitis, cystic right ovary 4% 4 II 
2. M. P....| F | Chronic cholecystitis 6% 3 53-3 
3. E. R....| M | Chronic appendicitis 5% 4 27.2 
4. M.S....| F | Cesarean section; maternal dystocia 4 244 37-5 
5. C.G....| F | Pyosalpingitis 5% 4 27.2 
6. D.C....| F | Acute appendicitis 4% 4 11.1 
7. C.H....| F | Thyroid adenoma 6 5 16.6 
8. D. W...| F | Chronic salpingitis 5% 5 9.0 
a > ee F | Ruptured ectopic pregnancy 5 4 20.0 
10. W. K...| F | Pyosalpingitis 7% 34 53-0 
11. D.H....) F | Thyroid adenoma 6% 3% 46.0 
12. N.N....| F | Multiple degenerative fibromas of uterus 6 3% 41.6 
13. E. K....| F | Chronic appendicitis 4 3 25.0 
14. M.McF.| F | Multiple cysts, right ovary; adhesions 5% 4% 18.0 
15. F.C....| F | Multiple fibroids of uterus 6% 5% 15.3 
16. J. W....| F | Fibroids of uterus 6 4 33-3 
17. W. H...| M | Multiple hemorrhoids; rectal fistula 5% 4 27.2 
18. S.C....| F | Pyosalpingitis 6% 5 23.0 
19. C. W....| F | Chronic appendicitis 3% 2% 28.5 
20. J. R....| F | Pan-hysterectomy, following radium for early cancer of cervix 7 6 14.2 
21. H. B....| M | Acute appendicitis 74 5 33.3 
22. M.H...| F | Urachal cyst 7% 5 33-3 
23. J.D...-.| M | Acute appendicitis 4 3% 12.5 
24. A. R....| F | Multiple fibroids of uterus 6% 5% 15.3 
25. G. R....| M | Acute appendicitis 74 5 33-3 
26. B.S....| F | Thyroid adenoma 5% 3% 36.3 
27. M.C....| F | Thyroid adenoma 6% 5 23.0 
28. D.J....| F | Thyroid adenoma 7% 5 33-3 
29. L. B....| F | Gangrene of gallbladder 5 4% 10.0 
30. J. K....| M | Fibrosarcoma of neck 6 3% 41.6 
31. W. K...| F | Fibroid uterus 4% 4 src8 
F | Acute appendicitis 3% 3 14.5 
33- M.S....| F | Chronic appendicitis 5 3% 27.2 
34. L.H....| F | Acute appendicitis 5% 4 27.2 
35- E.S....| F | Chronic cholecystitis 7% 5% 26.6 
36. M.T....| F | Fibroid uterus 5 3 40.0 
ws... F | Fibroid uterus 6% 4 38.6 
38. H. B....| F | Acute appendicitis 5% 4% 18.1 
39. H.H....} F | Osteomyelitis; (2nd rib right) 614 5% 15.3 
40. D.H....| F | Chronic appendicitis 6% 3 53.8 
F | Urachal cyst 6% 4% 30.7 
42. M.V....| F | Thyroid adenoma 6% 5 23.0 
43. J. M....| F | Acute appendicitis; pregnant 8 weeks 4% 2% 44-4 
44. A. R....| F | Ovarian cyst; pregnant 9 weeks 6% 3 53.8 
45- D. DeB.| F | Acute appendicitis 6 3% 41.0 
46. C.S....| F | Chronic appendicitis 5 3% 30.0 
47. S.H....| F | Chronic salpingitis 764 4 46.6 
48. V.D....| F | Cesarean section; maternal dystocia 5% 3 45.4 
49. H.S....| F | Chronic cholecystitis 76 5 33-3 
F | Multiple uterine fibroids 5 5 00.0 


Average reduction of coagulation time 29.44 per cent. 
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have been below normal from constant 
drainage of the blood stream over such a 
long period of time. Thus if either one or 
both of those vital factors were depleted, 
there was no possible factor with which the 
cortical extract could react and thus ex- 
pedite coagulation. 

At the suggestion of Doctor Frederick A. 
Coller I have been studying the effects of 
adrenal cortex extract regarding coagula- 
tion in all liver and gallbladder cases. While 
at the present time I do not have a suffi- 
cient number of cases to give any definite 
data, the results so far have shown a sub- 
stantial decrease of coagulation time in all 
cases of chronic cholecystitis, even when 
moderate icterus is present. Three cases of 
chronic cholecystitis appear in the group 
under Table 1. The reduction of coagulation 
time in these three cases varies from 26.6 
per cent to 53.3 per cent. A study of all 
cases of this type of chronic cholecystitis 
would indicate that the reduction in 
coagulation time for the group is higher 
than the average for all types of cases as 
reported in this general surgical group. The 
cases of acute cholecystitis with active 


infection or gangrene present did not show 


as great a reduction of coagulation time as 
did the chronic cases. Up to and including 
the present time, | have not found a case of 
cholecystitis which did not show some 
reduction with this treatment. I have 
reported one case in this group of acute 
gangrenous cholecystitis which shows a 
reduction of 10 per cent after cortical 
preparation (Case No. 29—Table 1). It 
appears from a study of all cases that there 
is less reduction of coagulation time when 
acute active infection is present whether in 
the gallbladder or elsewhere. Thus patients 
with an acute infection do not show as 
great a reduction of coagulation time as 
does the chronic type of case in which 
there is obviously less toxicity. 

During the past several months it has 
been my practice to give larger amounts of 
cortical extract in the surgical preparation 
of the patient with obvious acute infection 
present. This has aided coagulation favor- 
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ably and has produced a beneficial effect 
upon the general condition of the patient, 
such as better maintenance of blood pres- 
sure during the operative and postopera- 
tive periods. Those receiving more extract 
have exhibited less evidence of shock and 
toxicity. All cases reported in chart #1 
received exactly the same amount of corti- 
cal extract, regardless of condition. This 
has been done in order that at least some 
basis for accurate comparison might be 
had. The fact that the acutely infected and 
toxic cases failed to show the same amount 
of reaction to the treatment, as did the 
chronic ones with similar dosages of the 
extract, can be explained by the fact that 
acute infection always effects liver metab- 
olism or function adversely by the toxic 
load under which this vital organ is forced 
to work. With lowered activity of the liver, 
it is logical to say that there is probably a 
lower fibrinogen or prothrombin level in the 
blood of the acutely ill patient. It is also 
logical to say that there is a lower level of 
normal cortical secretion in the acutely ill 
patient with active infection. 

During the past two years I have been a 
frequent attendant at autopsies done by 
Doctor Casper at Herman Kiefer Hospital 
in Detroit. These were performed on pa- 
tients who had died from acute infectious 
diseases (poleomyelitis and scarlet fever). 
All of these bodies showed an acute exhaus- 
tion of the cortical cells of the adrenal 
glands. This would indicate that such an 
exhaustion of the adrenal cortex takes place 
in any case of acute infection. The fact that 
the acutely ill patient does respond better 
to larger amounts of the extract would 
further bear out this point. As to the 
specific manner in which adrenal cortex 
extract affects the coagulation time in these 
patients, there appear to be two possible 
explanations: First, that the cortical ex- 
tract or secretion is an activator of liver 
cells and thus raises the prothrombin or 
fibrinogen level. Second, that it may be 
through activation of the serum calcium 
that the available prothrombin is more 
readily activated. In either instance the end 
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result would be a lowering of coagulation 
time. 

After establishing the fact that a definite 
reduction of coagulation time was produced 
by the administration of the extract to the 
sick patient, a series of tests was run on ten 
normal individuals. For this purpose ten 
volunteers were taken, equally divided 
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Ten minutes after administration of the 
extract there was no change in any one of 
the group. At twenty minutes the group 
showed a reduction of 9.2 per cent of 
coagulation time. The reduction of time 
continued progressively, and one hour after 
the treatment was given the average reduc- 
tion of time was 34.9 per cent. A maximum 


TABLE II 
COAGULATION TIMES OF NORMAL INDIVIDUALS, WITH AND WITHOUT FORTIFICATION WITH ADRENAL 
CORTEX EXTRACT 


Before After Administration 
Name | Sex| Age Admin- 
istra- 
tion |10 Min.|20 Min.| 30 Min. | 40 Min. | 50 Min. | 1 Hr. 2 Hr. 3 Hr. | 24 Hrs. 
R.H..|M | 42 | 5-00] 5-00] 4-45| 4-30 | 4-30 | 4-00 | 3-30 | 3-30 | 3-30 | 4-15 
D.H..| M| 27 6-00 | 6-00 | 5-15 | 54-15 4-45 4-15 4-00 3-30 3-30 4-30 
| 4-45 | 4-45 | 4-45 | 4-00 | 4-00 3-45 3-30 3-30 3-30 4-00 
VE... 20 5-00 5-00 | 5-00] 4-30 4-15 4-00 3-30 3-00 3-00 4-00 
4-30 | 4-30 | 4-30] 4-00 3-45 3-30 3-00 3-00 3-00 3-45 
G.B..|M | 39 6-00 | 6-00 | 54-30] 54-15 4-30 4-15 3-30 3-00 3-30 4-30 
4-15 | 4-15 | 4-00] 3-45 3-30 3-00 2-15 2-15 2-15 3-45 
GL...) F | | 5-30]: 5-30| 5-15 | 4-30 | 4-15 | 3-45 | 3-15 | 3-15 | 3-15 | 4-15 
M.R..| F | 40 | 5-45 | 5-45 | 5-15 | 4-45 4-15 4-00 3-30 3-15 3-15 4-30 
27 4-00 | 4-00} 4-00| 3-30 3-15 3-00 3-00 3-00 3-00 3-30 
Total of times..... 50-45 | 50-45 | 47-45 | 44-00 | 41-00 | 37-30 | 33-00 | 31-15 | 31-45 | 41-00 
Percentage reduc- 
ME Usa see ee 0% 0% | 9.2% | 13.3% | 19.2% | 26.1% | 34.90% | 38.4% | 37.4% | 19.2% 


between the sexes. These volunteers were 
given complete physical examinations and 
found to be free from visible pathology. In 
other words, the normal was taken as an 
average adult in good health for the age 
stated in each instance. The ages ranged 
from twenty to forty years and represented 
a fair cross section of adult life. Each indi- 
vidual was administered 1 cc. of adrenal 
cortex extract intramuscularly. No allow- 
ances were made for weight, age or sex, in 
order that the results might be judged by 
the size of the dose alone. Coagulation time 
was taken for each individual prior to the 
administration of the extract and recorded. 
Following administration of the extract 
coagulation times were taken at regular ten 
minute intervals. The result of this work is 
given in Table 11. 


reduction of 38.4 per cent was reached at 
the two hour period. During the next hour 
the activity of coagulation began to sub- 
side, and at three hours the average showed 
a net reduction of 37.4 per cent. This would 
indicate that the reaction is rapid in onset 
and sustained at a high level during the 
period from one to three hours after injec- 
tion of the extract. Upon this finding, I am 
at present gauging the time of injection of 
the extract, in preparing my patients for 
surgery. Thus I am being assured the maxi- 
mum effect during the period of surgery. 
Twenty-four hours after treatment had 
been given coagulation times were re- 
corded. The result of this showed a reduc- 
tion of 19.2 per cent from the original 
findings. This would indicate that the effects 
are not transitory, but last for at least the 
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twenty-four hour period with an apparent 
gradual reduction as the body uses the 
extract. Upon these findings treatments for 
the postoperative patient are based. The 
extract Is given in doses considered suffi- 
cient for the individual patient at regular 
twelve hour intervals, in order that the 
patient may have a sufficient amount 
always present so that there will be no 
abnormal drain of natural cortical secretion 
from the adrenal cortex. The intramuscular 
route is recommended in preference to the 
intravenous for sustained action, due to the 
fact that extract given intramuscularly is 
slowly absorbed and can be used by the 
body as it is taken from the muscle area. By 
this means a rapid coagulation of the blood 
during the postoperative period has been 
maintained. 

Careful search of the available medical 
literature for the past five years shows that 
there is nothing recorded as regards the 
effects of adrenal cortex extracts on coag- 
ulation time of blood. Grollman in his 
comprehensive book, “The Adrenals,” 
makes no mention in regard to this phe- 
nomenon.” Mention is made of the fact that 
small doses of adrenalin when given hypo- 
dermically, decrease the time of coagula- 
tion. He suggests that this action is due to 
- stimulation of liver cells by the adrenalin, 
and that through their activity in secreting 
hormones the biochemistry is changed in 
manners favorable to rapid coagulation. He 
further states that large doses of adrenalin 
have an opposite effect on the coagulation 
process and retard it. This latter action he 
makes no attempt to explain. Since there is 
no available literature on the subject of 
cortical secretion and its effects on coagula- 
tion of blood, I believe this to be an original 
finding in regard to the action of this 
extract. 


THEORIES OF COAGULATION 


A brief résumé of the theories of coagula- 
tion is in order at this time, in order that an 
effort may be made to correlate the finding 
with existing knowledge and information 
regarding this subject. Considerable con- 
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troversy exists at the present time as to the 
exact biochemical changes and substances 
producing the phenomena of coagulation. 
Numerous substances have been cited by 
various workers, any one of which will 
hasten or activate the process. Notably 
among these are cephalin, prothrombin, 
fibrinogen, heparin, proserozyme and sero- 
zyme, of Bordet, and numerous other 
bodies. Pickering® teaches that the contact 
of blood with any surface that it wets, 
provokes electrical changes in plasma, 
with disintegration of colloidal complexes 
from both the platelets and plasma. Mate- 
rial in equilibrium in vivo is thus replaced 
by bodies susceptable to rapid change, any 
one of which may under certain circum- 
stances favorably alter coagulation time of 
blood. He evidently refers to these sub- 
stances described by the other workers as 
colloidal substances, and believes that any 
one, or combinations of various types may 
under varying circumstances produce or 
activate coagulation of blood. Calcium tons 
must of necessity be classed in this group of 
colloidal substances effecting coagulation 
in a favorable manner. This effect of cal- 
cium salts has been well known for many 
years. 

Pickering’ further teaches that there are 
at least three modes of development of 
clotting: (1) Clots or gels are formed from 
blood in vivo, by the interaction of certain 
plasma and platelet constituents, without 
the intervention of any other known body 
or factor. Such antemortem clots are fre- 
quently found at autopsy in the chambers 
of the heart and elsewhere in the vascular 
system. In such cases it is impossible to 
find any evidence of vascular trauma, 
which might have excited the elaboration 
of any of the various enzymes or factors 
from either the plasma or platelets. In 
clotting of this type, there has been no 
apparent exposure to air or contact with 
any substance foreign to blood. The blood 
has at all times been confined to the vascu- 
lar system and has been in contact only 
with the normal endothelial cell lining of 
this system. Obviously some explanation 
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for this abnormal type of clotting must 
come from biochemical changes taking 
place within the body itself and as yet 
undiscovered. Fibrous organization of clots 
of this type is almost always present at 
autopsy, thus proving that the clotting 
process took place and had existed for a 
considerable time antemortem. It is often 
from clots such as these that emboli may 
have their origin. (2) Platelets when ex- 
posed to the air or striking a substance 
foreign to the normal endothelial lining of 
the vascular system disintegrate and liber- 
ate cytozyme. Cytozyme floculates plasma 
and assists in the lysis of the various plasma 
complexes, (whatever they may be) with a 
resultant liberation of prothrombin. Pro- 
thrombin reacts with the calcium ions of 
the blood plasma to form thrombin. 
Thrombin activates fibrinogin to produce 
fibrin with a resultant precipitation, and 
clot formation. (3) Materials liberated from 
wounded tissues may at times take the 
place of cytozyme from the platelets and 
thus become the activating substance in 
thrombin formation. From the foregoing 
résumé, one can see that any factor which 
would influence the formation of any one of 
the various factors involved in this complex 
process might effect coagulation in either a 
favorable manner or otherwise. 

Pickering also makes note of one fact, 
which seems very poignant in view of the 
late research of Doctor Scudder and Dr. 
Zwemer.‘ He states that coagulation time 
is often reduced by the ingestion of food 
into the stomach. No attempt is made to 
explain this phenomenon. A possible ex- 
planation of this may be had from the 
recent works of Dr. Scudder and Dr. 
Zwemer during which they have studied 
the blood sera and gastric contents of 
patients suffering from obstruction of the 
bowel. In these cases they found that the 
gastric contents and the blood sera were 
both abnormally high in potassium. These 
same workers have shown that a similar 
hyperpotassium content was present in the 
serum during shock and was also accom- 
panied by a similar hyperpotassium content 
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in the gastric contents. Since there is no 
evidence available at present on this point, 
the thought suggests itself that possibly 
there is a serum potassium rise during 
hunger periods. This would be partially 
neutralized by the ingestion of food with a 
subsequent drop in serum potassium, and 
thus the calcium ions of the blood serum, 
becoming more active, would reduce the 
time of coagulation. 

A review of the literature dealing with 
potassium poisoning shows that potassium 
salts have a definite effect on coagulation 
time of blood. The effect is to lengthen that 
time. This is in accordance with the kind of 
potassium salt taken and the amount. The 
caustic action of the hydrate or hydroxide 
is well known for its corrosive action locally 
on the mucous membranes of the mouth, 
esophagus and stomach. There is a similar 
action on the mucous membranes produced 
by taking strong solutions of the dichro- 
mate, chlorate or nitrate. The citrate, 
acetate and chloride, while not producing 
the local corrosive action of the other more 
active salts, are useful as medications 
but may be taken in sufficient quantities 
to produce generalized damage to body 
tissues. In case either group of salts or 
anyone of them is taken in poisonous doses, 
a more or less definite course of reaction ~ 
follows. One of the first effects is hemolysis 
of red blood cells and a lengthening of 
coagulation time. This is followed by 
violent abdominal pains, vomiting, purg- 
ing, general collapse and eventually death 
from cardiac paralysis. It is the blood 
picture which is of interest in this correla- 
tion with a lengthening of coagulation time 
and hemolysis. These two phenomena are 
the first to appear and the last to disappear 
in the patient who eventually recovers. One 
of the chief objective signs of this condition 
is the small petechial hemorrhage spots on 
various portions of the body surface which 
often remain for many days after the 
patient has recovered. During this time 
there is a longer than normal coagulation 
time present. 
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The facts regarding potassium poisoning 
coupled with the findings of an increased 
serum potassium when the gastric content 
potassium is high, of Dr. Scudder and Dr. 
Zwemer, would point to the fact which 
Pickering brings out in regard to the inges- 
tion of food lowering coagulation time, as 
possibly having a basis in the reduction of 
the potassium content during the digestion 
of food. This reduction takes place in both 
the stomach contents and the blood serum. 
Doctor Scudder®> has further shown by 
means of case records in his recent book 
entitled “Shock,” that the injection of 
adrenal cortical extract intravenously for 
postoperative shock was effectual in nearly 
all cases where a hyperpotassemia existed. 
Thus it was proved that when this impor- 
tant body electrolite was restored to nor- 
mal, general bodily functions improved in 
accordance. | 

From the foregoing résumé of the 
theories of coagulation of blood, the 
toxicology of potassium and the recent 
work of Dr. Scudder and Dr. Zwemer, it 
becomes possible to correlate these with the 
known facts regarding the action of adrenal 
cortex extracts, and arrive at a possible 
modus operandi of the cortical hormones in 
favorably effecting the coagulation of 
blood. Two possible modes of action can be 
shown and two theories set forth. It is not 
known whether either one acting alone is 
responsible for the result, or if both work- 
ing together produce it. Again there may be 
some explanation which the author has not 
conceived, which is responsible. The two 
possible manners are as follows: First, it 
may be entirely because of the balanc- 
ing effect of the adrenal cortical secretion 
on body electrolytes thus repressing the 
over amount of potassium and making 
active the sodium and calcium salts in 
blood serum. Second, it may be due to the 
favorable effects of this secretion in stimu- 
lating normal activity of liver tissue, thus 
activating the formation of prothrombin, 
thrombin and fibrin in that vital tissue. It 
would be possible to effect the process of 
coagulation in either manner mentioned, 
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or by a combination of the two. The exact 
manner in which this is accomplished is not 
known and for that reason two theories 
have been advanced. 

It is a conceded fact that the adrenal 
cortex secretion either supplied in a normal 
manner, by secretion from the gland into 
the blood stream or injected into the body 
as an extract does effect a balance of the 
body electrolytes. This is accomplished by 
the activation of the sodium and calcium 
ions, which are complimentary to each 
other. The result being a repression of 
excess potassium ions in the blood serum 
which are antagonistic to normal sodium 
and calcium activity. Dr. Scudder has 
shown that it is possible to produce a hypo- 
potassemia by the intravenous injection of 
large amounts of the extract.> This the 
author did not see when the extract was 
used intramuscularly. From these facts it 
would seem that this balancing of body 
electrolytes in favor of sodium and calcium 
ion activity could effect a reduction in 
coagulation time. From the study of 
Pickering’s teachings one fact is poignant. 
Calcium in an active form is necessary for 
normal coagulation of blood. Thus if the 
calcium ions are activated in blood serum 
by the secretion or extract of the adrenal 
cortex, the cortical secretion would of 
necessity become a normal part of this vital 
process of coagulation. For this reason 
alone, the injection of a potent extract 
should activate the process. 

The second manner in which cortical 
extract or secretion might enter into the 
coagulation process and have a favorable 
influence can be explained by its effects in 
favorably influencing normal activity of 
liver cells. Dr. Crile,® in his book, ‘‘ Diseases 
Peculiar to Civilized Man,” has pointed 
out the dual venous circulation of the 
adrenal gland. His analysis of this is that 
through the adrenal vein coming from the 
lower pole of the gland, the medulla is able 
to secrete adrenalin directly into the vena 
cava as a part of the kinetic gland mecha- 
nism of defense or activation of the body 
for that purpose. The cortical veins all 
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drain and empty into tributaries of the 
portal vein, thus the normal secretion must 
pass through the liver before it can reach 
the general circulation. During the past 
four years it has been noted that patients 
with chronic cholecystitis can be rapidly 
detoxified by the use of cortical extract in 
preparing them for surgery and in prevent- 
ing surgical shock. This has been attributed 
to a stimulation of liver cell activity with 
resultant normal function of these vital 
cells. Dr. Crile’ further cites the fact that in 
normal quiet life, adrenalin and the cortical 
secretion pass through the cortical veins 
into the protal circulation, where adrenalin 
is oxidized before passing into the general 
circulation; and that the only time ad- 
renalin in a natural state enters the general 
circulation is as a defense mechanism 
during emotional stress, fear or some other 
similar state, and then only to activate the 
kinetic mechanisms of the body to defend 
actively or to flee. By this means, any sub- 
stance which would stimulate normal liver 
cell activity would effect the synthesis of 
the chief body proteins which takes place 
in liver tissue. Since fibrinogin belongs in 
this group of protein plasma substances, 
activation of liver cell activity would ‘tend 
to increase the amount and activity of this 
substance and thus favorably effect coag- 
ulation. Muntwyler® in his review of plasma 
proteins cites the work of McMaster and 
Drury’ who show that fibrinogin is un- 
doubtedly formed in the liver. These two 
workers, using hepatectomized rabbits, 
found that after replacing circulating blood 
with defibrinated blood, the control ani- 
mals regenerated go per cent of the fibrino- 
gin from five to six hours after it had been 
placed in circulation. The hepatectomized 
rabbits, with a reduction of from 65 to 80 
per cent of the original fibrinogen content, 
showed a slight rise in four to five hours, 
followed by a marked progressive decrease. 
The decrease in fibrinogin content was 
progressive until death of the hepatecto- 
mized animals took place. From their work 
they logically conclude that without active 
liver tissue there is no regeneration of 
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fibrinogen in the blood plasma. A logical 
deduction based on these facts would be 
that if liver cell function were below nor- 
mal, fibrinogen synthesis could easily be 
below normal and the fibrinogen level of the 
blood become subnormal in like manner. 
It would follow that coagulation would be 
adversely effected from this cause. Thus 
any substance which would favor normal 
liver activation should favorably effect co- 
agulation by aiding in fibrinogen formation. 

From an analysis of the action of cortical 
secretion or extract, both as an activator of 
liver function, or by its action in balancing 
body electrolytes with activation of the 
calcium ions, either one of these processes 
may be the reason for shortening the 
coagulation time of blood when the extract 
is given. These factors may either act in 
unison as they would if both liver and 
parathyroid functions are normal, or each 
factor of the secretion may act entirely by 
and of itself. In this way, it could activate 
either fibrinogen formation or utilization 
of the calcium already existing in the blood 
serum. 

An extremely interesting side light re- 
garding calcium metabolism is brought to 
mind by a case of hyperparathyroidism, 
with hyperthyroidism which the author 
operated upon in 1934. This case serves as a 
good example of what actually was found 
where an extremely high serum calcium 
existed. Extensive blood chemistry was 
done on this patient and serum calcium 
found on three consecutive days to be over 
twice normal. With such a finding it was 
expected to find a very rapid time of 
coagulation. Coagulation time was taken 
and, contrary to the expected, it was seven 
minutes. While this is not an exceedingly 
long coagulation time and exceeds the 
normal value only by two or three minutes, 
on the basis of calcium values alone a 
more rapid rate was expected. Follow- 
Ing surgery, with the removal of nine 
large nodules of parathyroid tissue from 
the lower pole of the left thyroid, along 
with complete removal of the left thyroid 
lobe, blood calcium rapidly receded to 
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normal values. 
rapidly and along with this recession in 
calcium and the patient’s general response 
from surgery, the coagulation time dropped 
to normal limits. This was thought to be 
due to the more normal activity of liver 
tissue following the removal of the abnor- 
mal thyroid and parathyroid tissues with a 
resultant increase in fibrinogen content of 
the serum. This case has been presented as 
clinical evidence that an extremely high 
serum calcium alone is not sufficient for 
rapid coagulation but is dependent on liver 
function, as seen by McMaster and Drury 
in their hepatectomized dogs. 


SUMMARY 


1. Correlation of Table 1 shows a defi- 
nitely favorable effect on the coagulation of 
blood following the administration of 
adrenal cortex extract to surgical patients. 
The reaction was present in 98 per cent of 
the cases taken from records in the order 
which they appeared. The average reduc- 
tion in time for the fifty cases reported was 
29.44 per cent. This group was sufficiently 
ill to warrant surgical procedures. 

2. Table 11 shows a favorable effect in 
reducing coagulation time in the so-called 
normal individual. The average maximum 
reduction of time for the ten subjects was 
38.4 per cent. The maximum reduction of 
time was reached at two hours after intra- 
muscular injection of the extract. The 
difference in reaction being very small 
during the period from one to three hours 
after injection shows this period to be the 
best for surgery. It further shows that the 
reaction to the extract is prolonged for a 
period of over twenty-four hours; in this 
group there was a net reduction of 19.2 per 
cent at the end of the twenty-four hour 
period. 

3. A review of the modus operandi of 
coagulation and present accepted theories 
regarding it reveals three distinct manners 

in which cortical secretion or extract may 
produce this result: (a) by increasing the 
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The patient improved . 
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normal activity of the calcium ions of 
blood plasma; (b) by stimulation of liver 
cell activity with increased fibrinogen 
formation in the blood serum; and (c) by 
controlling the serum potassium levels at or 
near normal, and thus allowing the other 
two coagulation factors to act normally. 

4. Citation of the extremely high cal- 
cium content of the plasma in a case of 
hyperparathyroidism with hyperthyroid- 
ism shows what may be expected in cases 
with a lowered fibrinogen content from lack 
of normal liver cell activity even though 
the calcium content be very high. The high 
calcium values were of no use to the body 
when liver function was impaired due to 
toxicity. 

5. This work has now been in progress 
for over four years and covers a total of 
several hundred cases. During this time 
there has been no sign of embolism or 
thrombosis, as might have been expected, 
from lowering of the coagulation time. 

6. It is hoped that through the recording 
of these facts, with citation of possible 
sequences producing the phenomenon, bio- 
chemic research may be stimulated which 
will reveal the true reactions taking place 
and producing a reduction of coagulation 
time by adrenal cortex extract or secretion. 


Adrenal cortex extract (Upjohn) was used in treat- 
ment of all cases reported in Tables 1 and u. 
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TREATMENT OF THE PERSISTENT OCCIPITOPOSTERIOR 
POSITION BY 180 DEGREE MANUAL ROTATION 
OF THE OCCIPUT* 


SAMUEL §. ROSENFELD, M.D., F.A.C.S. 
Attending Obstetrician, Jewish Memorial Hospital 


NEW YORK, 


N 1935 I‘ reported a series of 146 cases 
of persistent occiput posterior and 
occiput transverse positions in which I 

had performed manual rotation of the 
occiput by a modified Pomeroy maneuver. 
The modification consisted in applying the 
rotary force to the head and not to the 
shoulders. Both the initial and remote 
results have proved so gratifying that the 
report of a second series appears advisable. 

Since the initial report I have performed 

this maneuver in 103 additional cases. 


TABLE I 
Para o Para | Para 2 Para 4 
87 II 4 I 
R.O.P. R.O.T. LAMP. 
32 10 22 39 


There were no maternal deaths nor were 
there any noteworthy maternal complica- 
tions. There were four fetal deaths. 


CaseEt. The patient had been in labor many 
hours and the pelvis was contracted. By the 
time I was called in consultation the fetal heart 
could not be heard. 

Case 11. The amniotic sac ruptured spon- 
taneously and the patient went into labor 
shortly thereafter. The fetal heart tones were 
distinctly heard. After a few hours the fetal 
heart became inaudible. The cervix was thick 
and only one and one-half fingers dilated. Labor 


1 ROSENFELD, S. Am. J. Obst. er Gynec., 30: 364, 1935. 


NEW YORK 


was allowed to proceed until full dilatation. 
The patient was unable to make any further 
progress and manual rotation was performed. 
The child was delivered and death was found 
to be due to strangulation by a short umbilical 
cord (15 inches). Areas of fetal skin were 
macerated. 

Case 11. I first saw this patient after she 
had been in labor for about seventy-two hours. 
Her temperature at the time was 103.6°F. by 
mouth. Pulse rate was 160. The pelvis was 
contracted and a foul smelling yellowish me- 
conium was passing through the vagina. The 
fetal heart could not be heard. The cervix was 
four fingers dilated and the position R.O.P. 
Dilatation was completed manually. Manual 
rotation was performed with the understanding 
that if moderate forceps traction would not 
effect delivery craniotomy would be _ per- 
formed. However, despite the fact that the 
infant was very large, moderate forceps trac- 
tion effected delivery. A large amount of gas 
escaped immediately following fetal delivery. 
I subsequently delivered this woman of a 
living child by cesarean section. 

Case 1v. This patient was seen after she 
had been in labor for three days. The cervix 
was four fingers dilated and the fetus in L.O.P. 
position. Complete dilatation was effected 
manually and the occiput was rotated from 
L.O.P. to R.O.A. Forceps were applied and the 
child was delivered. The fetal heart was beat- 
ing but the child failed to breathe. All efforts 
at resuscitation were unavailing. Autopsy 
could not be obtained. 


Fetal Complications. There was one 
fractured clavicle, and three cases of Erb’s 
palsy, in only one of which the palsy per- 
sisted. This occurred in a case of dry labor, 
in which the position was L.O.P. After full 
dilatation the occiput was rotated to 


* From the Department of Obstetrics, Jewish Memorial and Lebanon Hospitals. 
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R.O:A.:and a child weighing 10 pounds 14 cervix attempted rotation was still impossi- 


ounces was delivered. The massive shoul- 


ble because of the tight fit. The Scanzoni 


ders became impacted and were delivered maneuver, however, proved successful and 


Fic. 1. Correcting a right occipitoposterior to a left occipitoposterior position. 


after considerable difficulty. A right Erb’s 
palsy resulted. When last seen the child 
had been under the care of an orthopedist 
and was making satisfactory progress. 

One patient could not be delivered by 
this maneuver. The patient was a primi- 
para, 37 years of age and weighing about 
235 pounds, whom I saw in consultation. 
Her membranes had ruptured a week 
previously and labor pains had been irregu- 
lar since then. The consultation was re- 
quested because she had a severe chill and 
her temperature rose to 104. The patient 
looked very sick and the child very large. 
The fetal heart was distinctly audible. The 
cervix was thick and admitted two fingers. 
The head was engaged and the position 
R.O.P. After Diihrssens incisions in the 


a g pound living baby was delivered. After 
two weeks mother and baby left the hospi- 
tal in good condition. 

Technique. The technique employed is 
exactly that described in the earlier com- 
munication. The “secret” now, as it was 
then, is overcorrection. 

Unless there is an emergency no inter- 
ference is practiced until the cervix is fully 
dilated. If, after full dilatation, delivery is 
deemed advisable, the patient is anes- 
thetized, preferably with ether, and placed 
in the lithotomy position. The bladder is 
emptied by catheter and the perineum is 
“ironed out” with tincture of green soap. 

In right occipitoposterior and right 
occipitotransverse position the operator 
faces the patient’s right thigh, bends both 
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knees as much as is necessary, and acutely 
bends his body at the waist sharply to the 
left. He then inserts his whole right hand 
into the vagina and the forearm is pronated 
so that the thumb is below and posterior 
and the other four fingers above and ante- 
rior to the fetal head. The operator then 
slowly assumes the erect posture and as he 
does so he supinates his forearm thus 
forcing the occiput to rotate 180 degrees in 
the case of occiput posterior and in either 
case converting the position into the left 
occipitoanterior. 

In left occipitoposterior and in left 
occipitotransverse positions the operator 
faces the patient’s left thigh, bends his 
knees as above, and acutely bends his body 
at the waist to the right. He inserts his 
whole left hand into the vagina and pro- 
ceeds as above described, rotating the head 
into the right occipitoanterior position as 
he straightens his body and supinates his 
forearm. 

After completion of the rotation, which 
rarely takes more than half a minute, a 
nurse or an assistant exerts pressure on the 
fundus until the forceps are applied. While 
advisable, this procedure is not essential. 
I have frequently performed rotation 
where no assistant or nurse was available, 
where fundal pressure was not employed, 
and the head rarely rotated back to either 
its former or the corresponding anterior 
position. Should the head rotate back to or 
toward its former position, the maneuver is 
simply repeated. A cephalic application of 
the type of forceps to which the operator is 
accustomed is then made and delivery 
effected in the usual manner. 

The contraindications to this procedure 
are appreciable contractions of the pelvis 
and disproportion. In cases of this sort 
where vaginal delivery is considered reason- 
ably possible I prefer internal podalic 
version. 

I have frequently displaced the head 
rather high while performing the maneuver, 
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but since I perform rotation only in fairly 
normal pelves I found that this high dis- 
placement made very little difference in the 
delivery. Whereas I would under no cir- 
cumstances apply high forceps in con- 
tracted pelves, I do not hesitate to do so in 
these cases. In some of these cases where 
the head was unduly displaced podalic 
version is done from choice and not of 
necessity. 


DISCUSSION 


I have seen and have been able to follow 
well over go per cent of the mothers and 
babies of both series. The children, as far 
as I know, are all healthy and exhibit no 
abnormalities, deformities or diseases that 
can in any way be attributed to the method 
employed in delivering them. 

I believe that overcorrection is the main 
reason for the success of this maneuver. It 
tends to prevent return to the original 
transverse or posterior position. This factor 
to my mind makes this maneuver superior 
to simple manual rotation. It seems tome 
self evident that this type of rotation is far 
less injurious to the maternal tissues than 
is the Scanzoni maneuver with its forceps 
rotation and double application. The 
Scanzoni maneuver is probably the strong- 
est refutation of the fears proclaimed by 
some that this method of manual rotation 
might cause fetal injury. The Scanzoni 
method certainly accomplishes rotation by 
much more forcible means than does 
manual rotation and yet very few babies 
are injured by it. The objection to the 
Scanzoni maneuver has never been based 
on fetal, but on maternal, injury. 

I also prefer this modification to the 
original Pomeroy maneuver because it Is 
simpler yet just as efficient. This method of 
manual rotation is not difficult to master; 
I have taught many residents and house 
surgeons the technique and in a short time 
they were able to do all but the very difli- 
cult cases with facility. 
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UNUNITED FRACTURES OF THE CLAVICLE 


K. GHorMLEY, M.D. 
Section on Orthopedic Surgery, The Mayo Clinic 


Joun R. Brack, 


Fellow in Orthopedic Surgery, The Mayo Foundation 


AND 
James H. Curry, M.D. 
Fellow in Orthopedic Surgery, The Mayo Foundation 
ROCHESTER, MINNESOTA 


T is unusual for a fracture of the 
clavicle to result in nonunion. This 
statement in itself expresses the com- 

monly accepted opinion that clavicular 
fractures will unite whatever the type of 
treatment employed and sometimes in 
spite of it. Since the clavicle is one of the 
most difficult bones in the body to immo- 
bilize properly, this would appear para- 
doxical. Nevertheless, this difficulty is 
readily reflected by the multitude of splints 
which have been designed for the purpose 
of its immobilization and recommended to 
the profession. 

In a review of the literature, we were 
unable to find many reports of the occur- 
rence of nonunion in clavicular fractures. 
As a matter of fact, we were able to find 
only one authoritative article appearing in 
the medical literature in English during 
recent years, and this was the one recorded 
by Berkheiser in 1937. Berkheiser reported 
a series of nine cases in which nonunion 
occurred. In addition, he reviewed the 
anatomy of the shoulder and indicated how 
the association of lesions of the brachial 
plexus and vascular impairment in the 
adjacent arm in fractures of the clavicle 
could be accounted for by the proximity of 
the brachial plexus and the blood vessels of 
the arm, particularly the subclavian vein, 
to the most frequent site of fracture. This 
he has found to be at the junction of the 
middle and outer thirds of the clavicle. He 
pointed out certain axioms which apply to 
old cases of ununited fractures of the 
clavicle. Among these he mentioned that 
the severity of the initial injury and failure 
to obtain adequate immobilization are the 
two most common factors. Berkheiser also 


expressed the opinion that the surest 
method by which to obtain union in un- 
united fractures of this nature is by means 
of the autogenous bone graft. 

It is our purpose to report an additional 
series of ununited fractures of the clavicle 
and at the same time determine the best 
means of preventing and correcting this 
condition. 


CLINICAL DATA 


We wish to report a total of twenty cases 
of fractures of the clavicle with nonunion 
which were examined at the Mayo Clinic 
during the years from January, 1913, to 
October, 1939, inclusive. In Table 1, we 
have included a brief synopsis of each case. 
As may be seen, eleven of the twenty 
patients were male and nine were female. 
The average age was 35 years, the youngest 
being 2 years and the oldest, 60 years. In 
attempting to ascertain the severity of the 
injuries which were responsible for these 
particular fractures, we categorically di- 
vided the type of fracture force into severe 
and moderate. Of the severe types, there 
were ten, and of the moderate, five. Frac- 
tures resulting from automobile accidents 
were usually classified as severe, while 
simple falls were held to be responsible for 
the moderate types. In two cases, the type 
of fracture force was definitely not known, 
while in three others, the question of 
congenital pseudarthrosis entered into the 
picture; we were, therefore, unable to 
ascertain the complete etiologic circum- 
stances. This particular group of cases will 
be discussed in further detail later. It is well 
to mention, in connection with the severity 
of fracture force, that there were no cases 
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TABLE | 


UNUNITED FRACTURES OF THE CLAVICLE; CASE REPORTS 
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Symptoms* 
Sex Operation 
and Date Cause of Previous atthe 
Age, Seen Fracture Fracture Site Therapy 2 | Ss Mayo Remarks 
F 50 | 5/15/30] 1 yr. Auto collision | Right middle 144 | Bandaging and|..|..|../+/+] + | None Positive reaction for 
operation syphilis 
F 49 | 3/4/30 | 16 mons. ? Right middle 14 iy J+ None Function excellent 
M 57 | 9/23/25| 5 mons. | Hit by an| Left outer 4 None until 3 Not recorded None Positive reaction for 
auto weeks, T splint syphilis; head in- 
jury 
F 57 | 9/21/32| 1 yr. Auto collision | Left middle 4g | Immediate op-|.. iF None Declined grafting 
Fig 2 eration 
F 50 | 11/1/26| 5 mons. | Auto collision | Right outer 44 ? J+]... None Parkinson’s disease 
M 35 |10/20/31| 2 yrs. Falling crane | Left middle 144 | 3 opent opera-|+|..}/+/+/+ Bone graft | Result: failure 
tions 
F 35 |11/21/25| 4 mons. | Auto collision | Left middle 44 | Bandaging 7]..|..|}../+/+] + | Bonegraft} Result: union 
weeks 
M 24] 09/16/25| 1 yr. Fall Right middle 144 | Manipulation-|..}/+)|../+/+ Open red., | Result: failure 
bandage wiring 
M 16 | 6/2/26 | 14 mons. | Fall Right outer 144 | Velpeau + | Bone graft | Result: union 
Fig. 4 age 
M 34 |10/23/22| 4 mons. | Auto collision | Left middle 14g | Immediate op-/|+].. J+ None Declined grafting 
eration 
F 38 |11/22/37| 20 mons. | Fall Right middle 144 | Splint and oper- |. .|..|..|/+)/+ Bone graft } Result: union 
Fig. 3 ation 
M 48 | 9/28/16| 10 yrs. Horse fell on | Right middle 44 | Early ? — oper-|..|..|../+]..| + | None Positive reaction for 
part ation 716 syphilis 
M 22/6/15/21| 8 mons. | Truck ran} Right middle }4 | Traction +/+!]..;/+/+] + | None Function fair 
over 
M 60 |10/10/38} 45 yrs. ? Right middle 14 ? None Function excellent 
M 24| 7/5/38 | 24¢ yrs. | Football in-| Right outer 44 ? aks None Function excellent 
Fig. 1 jury 
M 59 | 2/1/37 | 10/19/36 | Train and | Left outer 1g Velpeau band-|../+)].. None Psychosis 
auto coll. age 
F 2 /10/22/39| ? fell 2 Congenital ? | Left outer 4% None None Function excellent 
days be- 
fore 
M 33 | 6/13/29 | Ininfancy | ? congenital ? | Left middle 44 ? .|+ Bone graft | Result: union 
F 3] 7/23/29|18 mons. | ? congenital ? | Right middle 44 | None -|+ Bone graft | Result: union 
F 8] 6/7/13 | 534 yrs. | Fall in bath-| Right middle 14 ? l+ Open red., | Result: unknown 
tub catgut 


* Legend of symptoms: 
Neuritis: Symptoms of nerve irritation in adjacent arm. Sagging: Sagging of adjacent shoulder girdle. Vein Press.: Signs of 
interference with venous circulation. Pain: Tenderness on pressure at fracture site. Motion: False motion at fracture site. Limitat. 
Shou. Mot.: Limitation of motion in adjacent shoulder. 
t Including bone graft. 
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of pathologic fracture included in this 
series of twenty cases. 
According to Berkheiser, the majority of 


Fic. 1. Ununited fracture of the outer third 
of the clavicle. 


ununited fractures of the clavicle occur in 
the middle and outer thirds. We found this 
to hold true in our series. (Figs. 1 and 2.) 
In fourteen cases, the fracture was in the 
middle third, while in six it was in the outer 
third. In no case did it occur in the inner 
third. Twelve of the fractures occurred on 
the right side and eight on the left. There 
were no cases of bilateral involvement. 

In reviewing the signs and symptoms 
which the patients in this series presented 
on examination, the most significant find- 
ings were as follows: false motion at the 
site of the fracture, pain on pressure at the 
site of the fracture, sagging of the shoulder 
girdle on the affected side, irritation of the 
nerves leading to the arm on the affected 
side, limited motion in the adjacent shoul- 
der joint and interference with the return 
circulation of the arm on the affected side. 
In thirteen cases, false motion was present; 
in eight there was pain on pressure at the 
site of the fracture; five cases showed 
sagging of the shoulder; three gave symp- 
toms which suggested neuritis in the 
adjacent arm; five cases showed limited 
motion in the shoulder joint, and one case 
gave evidence of vascular changes. In one 
case, there were no complaints or signs of 
dysfunction. 

Of the twenty patients, only three gave 
positive reactions to flocculation tests for 
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syphilis. The test was not performed on 
three patients, while in the remaining 
fourteen the result was negative. 


Fic. 2. Ununited fracture of the middle third 
of the clavicle with marked displacement 
of the outer fragment. 


In attempting to analyze the adequacy 
of therapy given these patients imme- 
diately after the injury and later, we were 
able to demonstrate only two cases in 
which the treatment could be definitely 
said to have been inadequate. In one case, 
the patient had received no form of treat- 
ment, while in another therapeutic meas- 
ures had not been instituted until three 
weeks after the date of the injury. In still 
two other cases, the adequacy of treatment 
was questionable. In six cases the type of 
previous therapy was not determined. Of 
the eight patients known to have received 
some form of conservative therapy, with or 
without subsequent operation before com- 
ing to the clinic, two were treated by means 
of the conventional T splint, two by 
Velpeau bandaging, two by simple ban- 
daging (since the detail of the immobiliza- 
tion in the latter two cases could not be 
fully ascertained from the records, the 
adequacy of their treatment is question- 
able), one patient was treated by manipula- 
tion plus bandage, while another was 
treated by means of traction to the arm. Of 
the six patients who had received open oper- 
ative procedures before examination at the 
clinic, three had been subjected to some 
form of conservative treatment before oper- 
ation. Two of the six had received immedi- 
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ate open reductions. Three others had been 
operated upon after conservative measures 
had failed to produce union. In one other 
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not carried out on one patient, who was suf- 
fering from insanity, because of the antici- 
pated difficulty in the postoperative care. 


TABLE II 
OPERATIVE CASES OF CLAVICULAR FRACTURES WITH NONUNION 
Int. Fixation Graft Type Recumbent Period 
Mass 
Cat. | PA | | 2nd |Osteo} Bed 2 | Bed | Bed | Bed 
Wire | | ham | | Osteo- | peri- | Wks. +| 4-6 | 12-18] 9 
gut | Band| SY | peri- | osteal| Cast | Wks. | Days | Days 
osteal 
Open reduction with fresh- 
ening of bone and fixa- 
Results, Nonunion........ I I I 
Unknown........ I I I 
Bone grafting.........:.. 6 2 3 I 2 2 2 3 2 I 
Se 5 2 3 2 I 2 3 2 
Results 
Nonunion........ I re a I I I 
8 3 4 I 2 2 2 3 2 I 


case, bone grafting had been attempted else- 
where but had not produced union. 

Of the total twenty patients having 
nonunion, only eight were subsequently 
operated upon at the clinic. For reasons 
which will be enumerated, twelve patients 
received no further treatment here. Three 
of the twelve patients, as has been men- 
tioned, had strongly positive reactions for 
syphilis, and operation was deferred for 
the institution of appropriate medical 
therapy. However, none of the three re- 
turned for surgical treatment. In four of the 
patients, function was very good and the 
symptoms were minimal. For these reasons 
surgical intervention appeared to be op- 
tional and these four patients decided 
against further procedures. Two of the 
eleven patients for whom bone grafting 
seemed indicated declined operation for fi- 
nancial and other reasons. Operation was 


The same held true in regard to another 
patient afflicted with Parkinson’s disease. 
In the case of the two-year-old child with 
nonunion in the left clavicle, it was believed 
that bone grafting was not indicated at the 
time of examination because of her age and 
because of the absence of physical inter- 
ference with function. 

Eight patients were finally operated 
upon and the detail of procedure and result 
may be seen in Table u. Bone grafting 
procedures were carried out on six patients, 
while in two cases, the bone fragments 
were freshened up and realigned without 
the benefit of grafting. Internal fixation 
was secured by means of wire in one of 
these cases, while in the other, strong cat- 
gut was used. In the two cases in which 
bone grafting was not used, subsequent 
failure to unite occurred in one. The result 
in the other could not be determined. 
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Union occurred in five of the six patients 
who received bone grafts. It is significant 
that the failure to unite occurred in the 
patient who remained the shortest time in 
bed after operation. 

The total results of ‘all the operative 
cases showed that union resulted in five 
patients, nonunion in two, and the result 
was unknown in one. 


COMMENT 


There were four cases in which nonunion 
occurred during infancy. In only one of 
these cases was a definite injury of suffi- 
cient force recorded to have caused the 
original fracture. It has been our observa- 
tion that the majority of infants with 
fracture of the clavicle show a greenstick 
type of fracture with little or no displace- 
ment. This has also been true in obstetric 
fractures in this bone. Owing to the elastic- 
ity caused by the highly cartilaginous 
content of the bones at this age, a complete 
transverse fracture with displacement is 
the exception rather than the rule. One 
would think that these factors would be 
conducive to very few nonunions. For this 
reason one naturally wonders why 4 or 20 
per cent of our cases should have been 
nonunions occurring in infants unless there 
was some congenital weakness or defect 
originally present. We were led to believe 
that there might have been a congenital 
pseudarthrosis present in the case of the 
two-year-old girl whom we saw in October, 
1939. The parents brought the child be- 
cause of a fall which she had suffered the 
day before admission. Roentgenograms 
showed a fracture of the left clavicle at the 
junction of the middle and outer thirds, but 
this was obviously not a recent one. Since 
there was no history of previous injury or 
disability and because of normal function, 
it was believed that the deformity was con- 
genital although one could not be sure. The 
same may or may not have been true in 
two other cases. 

None of the four patients presented asso- 
ciated signs or symptoms which would 
suggest cleidocranial dysostosis, a well 
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known syndrome in which there is a com- 
plete or partial absence of both clavicles. 
Regardless of the causation of these infant 
fractures with nonunion, the treatment 
should be carried out along much the same 
lines as one would treat ordinary nonunion 
in the clavicle. Surgical intervention would 
appear to be indicated only in those cases 
in which there is obvious deformity, the 
presence of untoward physical discomfort 
and an interference with function. It is 
preferable to postpone operation until the 
patient is old enough to be handled without 
too much difficulty, although in the case of 
our three-year-old patient a bone grafting 
operation was successful. 

Although there were ten cases out of the 
total twenty in which the patient had 
received severe injuries, there were, never- 
theless, five cases in which the fracture 
force had been of the moderate or average 
type. It would appear that in these five 


cases the cause of nonunion resided chiefly 


in the lack of proper fixation rather than 
the severity of the initial injury. Adequate 
immobilization is certainly to be empha- 
sized as one means of preventing nonunion. 
This fixation should be carried out with the 
best available means at hand. In cases 
where we have found it difficult to main- 
tain proper alignment of the fragments 
with the conventional T splint, we have 
employed a Taylor brace with an outrigger 
attachment in the shoulder regions. This 
type of splint affords a comfortable means 
of pulling the shoulder girdle backward and 
holding it in place, especially in those pa- 
tients who have an increase in the normal 
kyphosis of the spinal column. 

In cases in which the patient has sus- 
tained severe types of injury to the clavicle, 
and in those in which other injuries inter- 
fere with the proper external splinting of 
the clavicle, early open reduction should 
be seriously considered. However, com- 
plete rest in bed with sandbags as an aid 
may be tried at first, provided the patient 
is able to cooperate sufficiently to remain 
flat on his back with the sandbags in place. 
If open reduction becomes necessary, wire 
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appears to be the most suitable agent at 
our disposal for this type of internal 
fixation. 


Fic. 3. Ununited fracture of the middle third of 
the clavicle; a, before operation; b, union after 
massive bone graft and wiring; c, photograph 
of the same patient after bone graft operation 
wire has been removed. 


Contrary to Berkheiser’s findings, we 
were able to demonstrate only one case 
in which an associated injury of the 
brachial plexus was present, and this was 
one for which two previous open reductions 
and one bone grafting operation had been 
performed. There were two other patients 
who complained of pains like those of 
neuritis in the involved arm, but we could 
not be sure that these were due to actual 
pressure of the fragments on the brachial 
plexus. Patients wearing Velpeau bandages 
often complain of the same type of dis- 
comfort. The patient who showed evidence 
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of pressure on the brachial plexus also pre- 
sented signs of interference with the 
venous circulation in the affected extremity. 

Although three of our patients with 
nonunion gave strongly positive reactions 
for syphilis, we do not believe that the 
failure to unite was caused by the presence 
of syphilis alone. In one case, the patient 
definitely did not receive the proper treat- 
ment for fracture and in another the ade- 
quacy of such treatment was open to 
controversy. Provided the proper medical 
measures are initiated, we believe that the 
presence of syphilis is not a contraindica- 
tion to bone grafting. 

In fractures of the clavicle with non- 
union, the procedure of choice is some type 
of autogenous bone grafting, preferably the 
use of the massive type of graft. (Fig. 3.) 
Osteoperiosteal grafts may be used in 
combination with massive grafts, or they 
may be used alone in those cases where the 
contour of the fractured bone does not 
allow massive grafting. (Fig. 4.) 

The means of internal fixation will, of 
course, depend on the type of graft, the 
difficulty in holding the fragments to- 
gether and the gap which has to be filled 
in by new bone. Here again wire would 
seem to be the most dependable agent 
(Figs. 3 and 4) although beef bone and 
vitallium screws have been used to advan- 
tage by others in holding the grafts in place. 

Perhaps the most important part of the 
treatment of fractures of the clavicle with 
nonunion is the proper immobilization of 
the patient following operation. The one 
patient in our series for whom union was 
not obtained by grafting remained in bed 
only nine days after operation. This is 
more than a coincidence since the quickest 
and best results were obtained in those 
cases in which the patients were kept in 
bed from four to six weeks following opera- 
tion. Even if a shoulder spica cast is 
applied, complete rest of the grafted region 
cannot be insured unless the patient is 
flat in bed. 

In reviewing this series of cases and 
from experience in the treatment of acute 
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clavicular fractures, we are of the opinion 
now that this period of complete immo- 
bilization should be at least five weeks 
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the literature have been few. Severe initial 
injuries and improper immobilization 
would appear to be the chief causes of 


_ Fic. 4. Ununited fracture of the clavicle; a, before operation; b, union after osteoperiosteal bone 


graft and wiring. 


following grafting. For this reason a 
certain amount of judgment should be 
exercised in the selection of patients for 
this regimen of treatment. One can ob- 
viously envision the difficulty in handling 
psychotic and non-cooperative patients 
under such a regimen. A patient with a 
psychosis or one with Parkinson’s disease 
is hardly a suitable subject. On the other 
hand, we do not hold that all patients with 
nonunion of the clavicle should be refused 
the benefit of a grafting procedure if this 
period of complete immobilization cannot 
be carried out. However, it is certainly the 
ideal method and should be used in the 
majority of cases if union is to be expected. 

After the hospitalization period, the 
part should still be supported by bandage 
or splintage until union is present clinically 
and roentgenographically. Union should 
take place within two to three months. If 
at the time of operation wire or metal has 
been used internally, its removal should 
be carried out at a later date. 


SUMMARY 


Nonunion in fractures of the clavicle is 
known to occur but the reported cases in 


nonunion in this type of fracture. Twenty 
cases of fracture of the clavicle with non- 
union are reported. A review of these 
cases tends to bear out this observation. 
Eight of the twenty patients were sub- 
jected to surgical procedures and in five, 
union was obtained while in two, nonunion 
resulted. The result was not known in one 
case. Of the six patients having bone 
grafting procedures, union occurred in five 
and nonunion in one. The importance of 
prolonged hospitalization with the patient 
in bed following bone grafting is borne out 
by the results. The best means of prevent- 
ing nonunion in fractures of the clavicle is 
to be had by the early initiation of appro- 
priate therapeutic measures. Fractures 
which fail to respond to the proper con- 
servative measures should be reduced by 
open operative procedures. Autogenous 
bone grafting is the surest method of 
correction in instances in which nonunion 
has occurred. 
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THE PREPARATION OF AUTOGENOUS BONE GRAFTS 
WITH OSTEOTOMES* 


Watter G. Struck, M.D. 
SAN ANTONIO, TEXAS 


grafting operation was described by 

Jobi Meekren of Amsterdam in 1682, f 
the modern utilization of transplanted bone 
dates from Albee’s pioneer operations 
which were reported in 1913. At the end of 
the nineteenth century Barth, Radzimow- 
sky and others had studied the pathology 
of bone transplants in animals but to Albee 
credit is due for initiating the use of bone 
grafts in clinical surgery. In the ensuing 
twenty-five years autogenous bone grafts 
have been found to be indispensable in the 
repair of bony defects, in the healing of 
ununited fractures and in producing solid 
fusion of certain diseased joints. 

The usual operation of bone grafting 
involves the removal of a portion of the 
tibial cortex by means of a circular motor 
saw and transplantation of the piece of 
bone to another part of the body. Hender- 
son and Campbell have shown that “mas- 
sive onlay” grafts, which are large pieces 
of cortical bone laid on. a prepared area 
with wide medullary contact, are more 
successful than the original “inlay” type 
of grafts which are fitted into a carefully 
sawed groove. 

During the past two years I have been 
removing autogenous bone grafts from the 
tibia by means of sharp thin osteotomes 
instead of the customary saws and have 
been impressed with their superior effi- 
ciency. In twenty-eight bone graft opera- 
tions performed in this way on patients of 
all ages, the one failure was in a child with 


ee though the first successful bone 


+ Meekren transplanted a piece of bone from the 
skull of a dog into the defect in a soldier’s cranium 
produced by injury in battle. It healed well but when the 
church heard of this infamy they required Meekren to 
- remove the foreign bone under ban of excommunication. 


tuberculosis of the spine with marked 
kyphosis. In this case the graft did not con- 
form properly to the curve and hence did 
not heal solidly in its new position. The 
following advantages of this osteotome 
technique make it worth consideration in 
certain instances: 

1. High speed motor saws, when im- 
properly used, burn the edges of the graft. 
Unless the saw is kept cool with a stream of 
water or is swept along the bone in short 
strokes, much heat is generated. This sears 
the tiny blood vessels along the edges of the 
graft, polishes the surfaces and conse- 
quently delays revascularization in the new 
bed. In 1932 Ghormley and I performed a 
number of bone grafts to the spine in dogs 
and studied among other things the effects 
of burning the graft with an uncooled high 
speed saw. This inhibited bone growth in 
several instances. Of course, when ortho- 
pedic surgeons use a motor saw properly 
and eschew overheating there is no inter- 
ference with healing of the graft. 

2. Grafts removed with osteotomes have 
raw irregular edges which heal quickly in 
their new locations. If revascularization 
can take place rapidly all the bone cells do 
notdie and the complete replacement of the 
graft by new cells is not necessary. Thus in 
this group of twenty-eight cases there 
seemed to be more rapid clinical union of 
the transplanted bone, which I assume to 
be due to more rapid reéstablishment of 
normal blood supply to the bone. 

3. The best motor saws sometimes break 
down in the midst of an operation and 
a substitute method for removing a graft 
ensures no delay in the operation. It is 
not uncommon also when operating in 
more than one hospital to find a defective 


* Presented before the Texas Railway Surgeons Association, May 8, 1939. 
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or outmoded saw which cannot be used 
efficiently at the time it is needed. 

4. The massive onlay graft as developed 
by Henderson and Campbell is eminently 
successful in the repair of bone defects and 
since it does not need to be fitted accurately 
into a perfect groove, its edges can be quite 
irregular. Therefore a “carpenter’s fit” 
which can be achieved by saws is not neces- 
sary and a comparatively irregular graft is 
entirely suitable. 


OPERATIVE TECHNIC 


A long incision is made over the antero- 
medial surface of the upper half of the tibia 
which divides skin, fascia, and periosteum 
down to the cortex of the bone. The tissues 
are then retracted so that the medial face 
of the tibia is exposed. (In adults it is not 
important to preserve the periosteum with 
the graft and even in children the presence 
or absence of periosteum seems to make 
little difference in the rate of healing of the 
graft.) With calipers or a metal ruler the 
size of the required graft is determined and 
is then outlined on the tibia with a sharp 
knife. (Fig. 1.) Cuts are made around the 
graft with sharp thin osteotomes and 
with only one blow of the mallet at each 
point. Previously multiple drill holes were 
made around the graft but this has 
been found to be unnecessary. The graft 
begins to come loose after the blows 
are made on the osteotome a_ second 
time and can usually be removed dur- 
ing the third cutting. (Fig. 2.) If instru- 
ments are sharp and the mallet blows are of 
moderate force this can be performed in 
patients of all ages without difficulty and 
with no great danger of splitting the tibia. 
If the graft is to be anchored with vitallium 
screws or bone pegs, it is well to determine 
the sites of the holes in the graft and drill 
them before removing it from the tibia. 

After the graft is removed it is placed in 
a warm saline sponge while scraps of 
cancellous bone are curetted from the upper 
end of the medullary space in the tibia. 
(Fig. 3.) This soft highly vascular bone 
possesses great cellular growth powers 
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which hasten healing and stimulate the 
formation of new bone. If the bed where the 
graft is to be transplanted has been pre- 
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Fic. 1. Method of measuring and marking out- 
line of graft on the inner face of the tibia. 


pared in advance the bone can be placed in 
position without delay and the cancellous 
bone scraps packed around it. While bone 
grafts can be kept out of the body as long 
as necessary during such operations, they. 
succeed better if they are transplanted with 
reasonable celerity. 

Except in spinal fusions it is advanta- 
geous to anchor bone grafts securely to the 
adjacent fragments and to protect the 
extremity with a cast which immobilizes 
the long bone and the contiguous joints. 
Since Venable and I have demonstrated 
the electrolytic effects of metals in bone 
and have introduced the passive alloy 
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Fic. 2. Freeing the graft from the tibia by the Fic. 3. Curettement of cancellous bone 
use of thin sharp osteotome (see inset) and which is used to pack about the graft 
mallet. from the upper half of the medullary 

cavity of the tibia. 


A B 
Fic. 4. a, H. C., age 51. Fracture of the left humerus six years previously. 
Complete nonunion with well developed pseudarthrosis in the middle of the 
shaft of the bone. B, false joint removed, ends trimmed and large cortical 
bone graft anchored to fragments with four vitallium screws. 
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vitallium into bone surgery, it is admirably 
suited for fixation of grafts. Sometimes | 
have used vitallium screws alone to 
anchor a graft (Fig. 4.) and at other times 
I have recessed the graft in the bone ends 
and placed a long vitallium plate over it. 
No matter what type of internal fixation 
is used it is quite important that the mem- 
ber should be immobilized in a cast or 
brace for several months or until the graft 
is solidly healed in its new location. 

Patients sometimes complain of gnawing 
pain in the leg months after a graft has been 
removed from the tibia. In this series of 
twenty-eight patients there was the com- 
plication of pain in the leg for eight months 
in a boy of 14 and pain and limp for six 
months in the case of a man of 32. In the 
other cases there were no unusual com- 
plaints referable to the tibia from which the 
graft was removed. 


TABLE I 
; BONE GRAFT OPERATIONS 
Spinal fusion for paralytic scoliosis............... 6 
Spinal fusion for Pott’s disease................... 5 
Lumbosacral fusion for spondylolisthesis......... . 2 
Fusion of flail joints (shoulder, ankle)............ 4 
II 


The group of patients in which the afore- 
mentioned technique was used comprised 
persons of all ages and with various 
pathologic lesions requiring a bone graft. 
(Table 1.) 
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As stated before there was one failure of 
union, in the case of a child with Pott’s 
disease and marked dorsal kyphosis. Two 
of the patients complained of persistent 
pain in the legs for six months or longer. 
The others recovered uneventfully. 


SUMMARY 


Sometimes it is preferable to remove 
bone grafts from the tibia without the 
customary bone saw. This can be readily 
accomplished by the use of thin sharp 
osteotomes and mallet. In twenty-eight 
operations of all types in which such bone 
grafts were used results were successful in 
96 per cent of the cases and there was only 
one failure of union of the bone graft. This 
method can be used on many occasions 
when more traditional equipment is not > 
available. 
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THE USE OF IMPLANTATION GRAFTS IN THE HEALING 
OF INFECTED ULCERS* 


Kerwin M. Marcxs, M.D. 
ALLENTOWN, PENNSYLVANIA 


HE principles involved in the utiliza- 
tion of this type of graft are: (1) The 
implantation of small sections of skin 


Fic. 1. Case 1. Shows condition of wound ten 
months after accident, with raw surface on 
chest, axilla and upper arm extending to 
elbow. 


into the granulating ulcer sufficiently deep 
so that they are not visible on the granu- 
lating surface of the ulcer (2) epithelization 
of the ulcer before or after the appearance 
of the graft on the surface of the ulcer. (3) 
the healing of the ulcerated area in the least 
possible time regardless of the cosmetic 
result of the area involved; and (4) replace- 
ment of the regenerated epithelium by the 
various other methods of grafting, pro- 
vided the cosmetic or functional result is 
undesirable. 


REMOVAL OF GRAFT 


The donor area is prepared with tincture 
of green soap, alcohol and ether. The 
region Is properly draped, sterile vaseline is 
applied and an Olier-Thiersch graft is 
removed by whatever means the surgeon 
is accustomed to use. The size of the graft 
depends entirely upon the amount neces- 


sary to implant the defect. This graft 
should be as thin as possible because we 
have found that the thinner the graft the 
quicker the stimulation to the granulating 
tissue. This skin is then transferred to 
sterile gauze saturated with normal saline, 
the usual precautions being taken not to 
misplace the graft. A tulle gras, wet saline, 
pressure dressing is then applied to the 
donor area and left intact for ten days. 
The graft is then cut into small segments, 
approximately 2 sq. mm. in size, and 
placed on a piece of rubber sheeting, board 
or towel. These small segments of skin are 
then ready for implantation. 


THE ULCERATED AREA 


On admission, the skin surrounding the 
ulcer is washed with tincture of green soap 
and covered with dressings saturated with 
normal saline. These dressings are left 
intact for twenty-four to forty-eight hours, 
depending not so much upon the amount 
of infection present as upon the con- 
venience of the operator. There is no other 
preparation necessary, provided, of course, 
that granulation tissue is present. 

In the operating room the wet dressings 
are removed and the area surrounding the 
ulcer is again washed with tincture of 
green soap, alcohol and ether. The ulcer 
itself is flushed with ether and is then 
ready for implantation. There is no neces- 
sity for the application of any antiseptic 
dye to the area involved prior to implanta- 
tion. The area is then divided into small 
equal squares which are marked off with 
Bonney’s blue or any other color dye; the 
size of these squares depends entirely upon 
the square inches of surface to be grafted. 


* From the Department of Plastic and Reconstructive Surgery, Allentown General Hospital. 
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The small grafts are removed from the 


board with a point of a long straight needle, 
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defect is on an extremity it is immobilized 
with a splint. This may be applied before 


placed on the granulating surface, and by or after the implantation. The outer 


Fic. 2. Case 1. Shows condition of 
the wound twelve days after reim- 
planting the ulcerated tissue. 
The white spots within the ulcer 
show the implantation sprouting 
on top of the granulation tissue. 


means of the blunt or eye end of the needle 


it as close to the surface as possible. The 


direction of the needle should be more in - 


the parallel plane than in the perpendicular | 
_and the area is given potassium perman- 


disturbance of the deep granulations and  ganate baths, 1-5000, twenty minutes daily 


plane of the skin. This avoids unnecessary 


prevents greater bleeding. On withdrawal | 


of the needle the graft frequently comes 
to the surface, but this can be avoided by 


keeping the point of the one needle in con- . 


tact with the blunt end of the other needle 
as the latter is withdrawn. 

The grafts are inserted at approximately 
549 cm. intervals and one square of the 
marked surface is grafted at a time. This 
avoids wondering whether or not a certain 
area has been implanted. After the whole 
area has been supplied with the grafts it is 
covered with a single layer of gauze, 
saturated with normal saline, and more 
gauze is then applied. Drainage tubes may 
be inserted within the gauze in order to 
keep it moist with normal saline. If the 


Fic. 3. Case 1. Shows condition 
of area forty-two days after 
second operation, when patient 
was discharged with wound 
completely healed. 


dressings are changed each day, but the 
single layer of gauze is left intact from three 


the graft is pushed into the tissue keeping © to five days, depending on the amount of 


penetration of the exudate. At the end of 


' this time the single layer of gauze is removed 


by soaking or saturating it with saline, 


with the continuous application of normal 
saline in between. If the granulations are 
excessive, Dakin’s solution or azochloramid 
in oil is applied instead of the saline. I 
frequently withold the latter until the 
implants make their appearance. In seven 
to ten days the grafts appear as soft areas. 
These radiate and spread in the form of 
thin epithelium fusing with the adjacent 
implant until the whole area is covered. 
The length of time of epithelization de- 
pends on the size of the defect. After the 
defect is closed the area is dressed with 
vaseline and massaged twice daily. 

The cosmetic and functional result of 
this grafted area depends entirely on the 
original location of the defect. Of prime 
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importance is to close the defect by the 
above method, and second, to excise the 
resulting covering of the defect and apply 


whatever graft is indicated. 


Fic. 4. Case 1. Shows condition o 
patient twenty-four days after re- 
admission to the hospital for excision 
of scar tissue in axilla and appli- 
cation of intermediate grafts, the 
cubital surface having been pre- 
viously repaired with the application 
of the same type of graft. 


We found that in our clinic we save time 
as well as a great many intermediate and 
Thiersch grafts by first implanting the 
ulcer and healing it thoroughly and then 
applying the above grafts if necessary, 
instead of spending a few weeks trying to 
clean up the infected area, then making an 
application of a Thiersch or intermediate 
graft and not knowing how much of this 
graft will take, since the percentage of take 
is much higher in a fresh raw area than in 
an infected raw granulating area. 

The question always arises as to when an 
infected granulating area is sufficiently 
prepared for the application of a free graft, 
and for that reason we have limited the 
primary application of a free graft to this 
type of defect. In some cases, however, in 
which we believe that the infection in the 
ulcer is sufficiently under control, we cover 
the ulcer for forty-eight hours without any 
application whatsoever. At the end of this 


time the dressings are removed and exam- 
ined. If the exudate is not excessive, we 


employ a Thiersch or an intermediate 


Fic. 5. Fic. 6. 

Fic. 5. Case 11. Shows condition of leg 
at time of admission. 

Fic. 6. Case 1. Shows the condition of 
ulcerated area fourteen days after 
the operation. 


graft. If excessive, we employ the implanta- 
tion graft. Whether an exudate is excessive 
or not depends on the experience of the 
operator. Cultures or smears mean nothing 
in the determination as compared to the 
above test. We must always determine 
first, whether the infected ulcerated area 
can be cleaned up properly, second, the 
length of time involved in doing this, and 
third, the amount of free graft that might 
take. 

I am definitely convinced, however, that 
we can avoid a great deal of discomfort, 
distress and time by immediate application 
of implantation grafts as a primary treat 
ment for an infected, granulating ulcer. 


CASE HISTORIES 


Case 1. D. W., age 4 years, was admitted 
to the hospital with a history of having caught 
his arm in a wash wringer. He had an avulsion 
of the soft tissue involving the upper arm, elbow 
region, axilla and anterior portion of chest. 
Wounds became infected and various solutions 
were applied. Two months after admission a 
full thickness sieve graft was applied from the 
abdomen to both thighs by the general surgeon. 
Both the grafted areas and the donor areas 
became infected and the graft flooded off. 

Ten months after admission the patient was 
referred to our department for attempted heal- 
ing of the ulcerated area shown in Figure 1. 
Wound had a fairly healthy appearance but 
because of the history of repeated infections we 
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Fic. 8. Case 111. Shows condition of area 
of chest and upper abdomen four months after the above operation. 
thirty-seven days after admission 
to hospital when she was referred 
to our department for skin graft. 


Fic. 7. Case 11. Shows condition 


Fic. 9. Case tv. Shows condition Fic. 10. Case tv. Shows condi- 
of outer ankle, right foot, on tion of inner ankle of right 
admission three and a half foot. 


months after a severe strep- 
tococcic infection of the leg. 


Fic. 11. Fic. 12. 
Fics. 11 AND 12. Case tv. Both illustrations show condition of outer and inner 
surfaces of ankle eighteen days after operation. Both ulcers healed. 
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Fic. 13. Case v. Shows condition of Fic. 14. Case v. Shows the condition 
infected ulcer in neck, when referred of the ulcerated area six days after 
to our department. operation. 


ax 


Fic. 15. Case vi. Shows infected Fic. 16. Case v1. Shows the con- 
granulating ulcer of the hand dition of the hand taken about 
following a wringer accident. a year later. 


Fic. 17. Fic. 18. Fic. 19. 
‘Fics. 17 AND 18. Case vu. Both illustrations show the condition of the 
infected granulating ulcer on admission to our department. 

Fic. 19. Case vit. Shows condition of arm twenty-six days after implanta- 

tion of skin grafts. 
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decided on a variety procedure. A Thiersch 
graft applied to the raw areas in the upper arm 
failed because of infection. A deep Staige-Davis 
graft applied to the chest portion of the wound 
also failed to take. Implantation grafts inserted 
in the granulating edges stimulated epitheliza- 
tion to the extent shown in Figure 2. Potassium 
permanganate dressings, 1-2500 were applied 
for ten days when some more implantation 
grafts were inserted in the remaining ulcerated 
area, Figure 2. 

The wound gradually closed, and the patient 
was discharged forty-two days after the second 
implantation with wound completely healed, 
as shown in Figure 3. Scar contracture in the 
cubital space was excised with application of 
intermediate graft on a second admission. The 
web in the axilla was excised with application 
of an intermediate graft at a third admission 
to the hospital. (Fig. 4.) 

CaseElt. L. Y., age 23 years, had an infected 
ulcer on the left leg following an accident when 
six and a half years old. The patient spent 
practically all his life m the hospital in an 
attempt to heal leg. Grafting had been at- 
tempted at various hospitals but the ulcer 
persisted. We decided to heal the ulcer pri- 


Fic. 21. Case vit. Shows condition 
of ulcer at time of admission to our 
department. 


marily, if possible, and then transfer tube 
pedicle from abdomen to replace scar tissue 
of the leg. Figure 5 shows the condition of the 
ulcer on admission. Figure 6 shows the condi- 
tion of the ulcer after implanting skin graft. 
Except for two small superficial areas the ulcer 
was healed. 

The tube pedicles prepared on the abdomen 
are not shown in the photograph. We had a 
slight breakdown of the ulcer when patient 
started to walk but this was remedied by the 


Marcks—Implantation Grafts 


American Journal of Surgery 359 
wearing of an elastic bandage. Unfortunately, 
the patient amputated his penis when dis- 
charged from the hospital during my absence 


Fic. 20. Case vit. Same as Figure 19 taken at 


different angle twenty-six days after im- 
plantation of skin grafts. 


and was admitted to a State institution. Recent 
reports from a member of the staff of this 
hospital show that the leg ulcer remains closed. 

Case 1. B. H., age 4 years, while playing 
with matches, ignited clothing and burned 
chest and upper abdomen. The patient was 
treated with tannic acid spray, but the wound 
became infected. Figure 7 shows condition of 


Fic. 22. Case vit. Shows condition 
of ulcer twenty-six days after im- 
plantation of skin grafts. 


wound thirty-seven days after admission to hos- 
pital when she was referred to our department. 

The wound was severely infected. Implanta- 
tion grafts were inserted and the patient was 
discharged from the hospital with the area 
healed, fifteen days after the operation. During 
my absence no photograph was taken, but 
Figure 8 shows the condition of the area four 
months after the operation. There is a slight 
amount of keloid formation present but no 
evidence of ulceration. Should it become 
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ulcerated this area can easily be replaced by 
some other form of graft. 

Case Iv. R.B., age 17 years, was admitted 
to our service with painful, infected ulcers on 
the right foot following a severe streptococcus 
hemolytic infection of three and a half months 
duration. The patient has had a great deal of 
treatment in this time but the ulcers refused to 
heal. Figure 9 shows condition of the ulcer on 
admission. Culture is still positive for Strepto- 
coccus hemolyticus. 

Implantation grafts were inserted in the 
granulation of both ulcerated areas. Figures 11 
and 12 show the condition of the ulcers eighteen 
days after the above operation. The wound 
healed completely. The outer ulcer broke down 
in its upper portion and the patient was allowed 
out of bed without support. Upon immobiliza- 
tion the area healed in about five days. An 
elastic bandage was then applied and ulcers are 
still healed thirteen months after the primary 
graft. 

Case v. A. H., age 60 years, was admitted 
to the hospital with a carbuncle in the neck. 
It was excised on two occasions after admission. 
Granulated tissue was stimulated but ulcer did 
not make very much progress in healing. He 
was referred to our department twenty days 
after admission or initial operation. Figure 13 
shows condition of ulcer at that time. Implan- 
tation grafts were inserted into the granulating 
ulcer and the ulcer healed rapidly. Figure 14 
shows condition of area six days after operation 
with ulcer healed except for a few moist areas 
which dried rapidly. 

Case vi. E. K., age 69 years, caught her 
hand in wringer of wash machine and had 
avulsion of dorsum of hand anteriorly to the 
proximal interphalangeal joints. The skin was 
replaced and sutured, but the portion of the 
dorsum of the hand became necrotic and was 
bathed in permanganate 1-2500 solution until 
the necrotic tissue separated. 

Figure 15 shows condition of hand before 
implantation grafts were inserted. This opera- 
tion was performed nineteen days after the 
original injury. The patient was discharged 
five days after grafting, with wound practically 
healed except for a few superficial raw areas 
which were completely dried in four days. No 
photograph was taken at that time. Figure 16 
shows condition of the hand taken about a year 
later. It shows practically no deformity with 
scar tissue on dorsum of hand soft and friable. 

Case vi. R. S., age 7 years, burned his 
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right hand and arm in chimney of oil stove. 
The patient was treated for two months and 
then referred to our department for skin graft. 
The arm looked relatively clean; culture was 
positive for staphylococcus. 

Figures 17 and 18 show condition of ulcer at 
this time. Three days after admission the 
granulation tissue was shaved and an inter- 
mediate graft applied from the right thigh. 
Practically all of this graft flooded off in four 
days with the exception of a large piece cover- 
ing the cubital space. Potassium permanganate 
dressings were applied for fourteen days till the 
condition of the patient warranted a second 
operation. Implantation grafts were then 
inserted. 

Figures 19 and 20 show the condition of the 
arm twenty-six days after the second operation. 
The small ulcerated area that was still visible 
healed very satisfactorily with permanganate 
soakings. Texture of covering was satisfactory. 
A recent operation with intermediate grafts to 
replace the scar tissue in the region of the 
fingers has also proved satisfactory. 

Case vin. S. I., age 62 years, burned her 
left temporal region with a curling iron fifteen 
years ago. This never healed entirely and 
radium had been applied. 

Figure 21 shows condition of wound sixty- 
seven days after wide excision performed with 
electric therapy when patient was referred 
to our department for the healing of the 
infected ulcer. Implantation grafts were in- 
serted the following day without any prepara- 
tion. Holes were drilled in the anterior portion 
of the skull where the bone was exposed and no 
granulation tissue was present. We decided to 
leave the eye reconstruction to a future date. 
Figure 22 shows the condition of the area 
twenty-six days after the operation with ulcer 
completely healed. 

Unfortunately, the nodules seen at the 
inferior portion of the area began to ulcer- 
ate a week after the closure. This area was 
redessicated. 


SUMMARY 


Infected granulating ulcers are at times 
difficult to heal regardless of the method 
employed. 

I have attempted to revive a method that 
has proved very effectual in our hands, and 
has replaced largely the use of a great 
many chemical and biological preparations. 
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I believe that the early implantation of 
grafts is the solution to the healing of this 
type of ulcer, regardless of the location 
and the cosmetic or functional result. I 
have particularly stressed the healing of 
the ulcer primarily, and then replacement 
if necessary by some other form of graft 
in order to avoid partial or total loss of the 
graft. 

Finally, there is very little deformity in 
the donor area regardless of the size of the 
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graft removed. This is a decided advantage 
in that this area can be used again if 
necessary. 
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SKIN grafting at the proper time will shorten the convalescence in 
many cases (of pseudomycotic ulcer). A warning should be issued, how- 
ever, namely: the ulcer should be free of the Micrococcus myceticus upon 
culture before the grafts are applied. 

From—‘“‘The Practitioners Library of Medicine and Surgery” 1940 Sup- 
plement (D. Appleton-Century Company). 
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SURGICAL REMOVAL OF HEMANGIOMA OF THE FACE 


Morton I. Berson, M.D. 
Director of Plastic and Reconstructive Surgery, The Downtown Hospital and Pan-American Clinic 


NEW YORK, 


HE removal of hemangiomata or 

port-wine stains is essentially impor- 

tant for cosmetic reasons as these 
marks on the face not only conspicuously 
disfigure the individual but create marked 
inferiority complexes. Hemangiomata of 
this type may be classified into three 
categories: the capillary hemangioma, the 
cavernous and the compact. That most 
frequently seen by the plastic surgeon is the 
capillary or port-wine stain type, the 
pathology of which may be attributed to 
the failure of certain cells in the vascular 
layer of the embryo to establish contact 
with the developing vascular network. 
Such cells proliferate, become vacuolated 
but in a disjointed state. These capillaries 
do not proceed beyond the stage of a mesh 
of minute blind channels, through which 
the blood of the general circulation does not 
pass. The lumen of the vessels in a tumor of 
this type is empty and contains a few 
immature or degenerated corpuscular ele- 
ments. Such hemangiomas may range from 
as small as a minute speck of looped 
capillaries to a mark covering the entire 
side of the face and neck. Females are 
afflicted twice as often as males. The color 
varies from pale bluish red to dark purple, 
accounting for the name port-wine marks. 
They are as a rule confined to one side of 
the head. The cavernous type appears as a 
thick, tumor-like growth producing ugly 
deformities. 

For the attainment of the best cosmetic 
results, it is essential to select the proper 
method of treatment. Since these tumors 
are usually benign and conspicuous, surgi- 
cal excision should be the method of 
choice. Radium treatment is prolonged 
and may cause complications, among which 
are telangiectasia, pigmentation, excessive 
blanching, dense sclerosis or atrophic 
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scarring, where there is excess irradiation 
or improper screening. There may also be a 
secondary malignant change in areas of 
radiodermatitis. This is not uncommon. 
However, radium treatment is employed 
with favorable results in the treatment of 
angiomata in children since these tumors 
are highly sensitive to treatment while 
they are actually growing in early life; 
when the growth ceases, the sensitivity 
decreases. After a few years, the blood 
vessels of which these tumors are composed 
are little if at all more sensitive than nor- 
mal tissue. The radium technique involves 
difficulty since children are uncodéperative 
and there is the possibility of interfer- 
ence with growth or the development of 
malignancy. 

Electrocoagulation, which affects small 
nevi, has also been used. However, it is not 
best for large nevi because it requires long 
treatment and invariably produces con- 
spicuous scarring which must be corrected 
by surgery. In the past, heated needles and 
pressure were used, but this invariably 
caused the formation of fibrous tissue in 
the tumor area. In the cavernous type, 
injections of sclerosing substances such as 
iron compounds, chloryl hydrate, silver 
nitrate, alcohol, citric acid, quinine and 
ethyl carbonate, boiling water and corro- 
sive mercuric chloride, have been used for 
many years. Accidents have occurred in 
the form of sepsis or coagulation of blood, 
causing thrombophlebitis, thrombosis and 
embolisms. Carbon dioxide snow, electrol- 
ysis, ligation of efferent blood vessels, 
curettage and cauterization have also been 
used with varying results. 

Although the cosmetic indication is the 
most important to the plastic surgeon’s 
viewpoint, eradication of these angiomata 
is equally important for other reasons, as 
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the nevus may undergo rapid extension, 
interfere with function, may ulcerate trau- 
matically or spontaneously, may undergo 
serious hemorrhage or become infected and 
may possibly undergo malignant change. 

There are three types of skin graft which 
the surgeon may utilize for the plastic 
correction of hemangiomata. The free, full 
thickness (Wolfe-Krauss) graft is the 
method of choice, as the tubed pedicle flap 
requires extensive hospitalization, produces 
more conspicuous scarring and does not 
maintain the surface level of its surround- 
ings. The thin epidermic graft tends to take 
on a tint and also will not maintain the 
surface level of the. surrounding skin. 
Furthermore, its contractibility is too 
great. 

In performing the skin transplant it is 
important to select skin which matches in 
color, conforms to the texture and Langer’s 
lines as well as hair distribution of the 
recipient area. It is advisable before opera- 
tion to take a complete blood and blood 
platelet count, for when the latter is too 
low, the danger of oozing is increased. 
Incidentally, irradiation of the spleen in 
amounts of 14 to 149 erythema dose may 
be employed. The coagulation time of the 
blood is hastened twenty-four hours after 
irradiation. Intravenous injection of cal- 
cium or a hemostatic preparation the day 
before operation may in some cases be 
advisable. 

The donor area is cleansed the night 
before operation with green soap and water, 
followed by sulfuric ether. It is then 
covered with gauze until the operation, as 
it is essential that the oxygen and sulfur 
content be maintained at normal levels in 
order not to destroy the turgor of the skin. 
General anesthesia is preferable. The 
recipient area is cleansed with iodine and 
alcohol. A sterile, transparent, perforated 
lint is placed over the defect area and with 
5 per cent brilliant green dye, the exact 
pattern of the nevus is outlined. The edges 
around the margins of the lint are trimmed 
off, thus forming the finished pattern. With 
a sharp blade, the nevus is excised in its 
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entirety. During the course of this dissec- 
tion, the larger bleeding vessels are con- 
trolled by fine pointed hemostats and 
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Fic. 1. Graft fixed into new bed with numerous 
interrupted fine silk sutures. 


ligated with fine silk triple zero catgut. The 
capillary oozing, which is considerable, is 
best controlled with hot wet sponges ap- 
plied for five minutes to allow clots to form 
in the lumen of the vessels. The recipient 
area must be thoroughly dry before the 
application of the graft. This area is 
temporarily covered with a saline dressing. 

Immediately before the operation, the 
preoperative dressing over the donor area 
is removed and the area is cleansed with 
green soap and water, then swabbed with 
sulfuric ether. The pattern is then placed 
over this area, respecting Langer’s lines, 
and is then delineated with brilliant green 
dye. The skin is excised through its full 
thickness. For this purpose, a very sharp 
blade is used so that there are no ragged or 
bevelled edges to the graft. While under- 
mining, tension sutures are inserted at the 
corners described by the pattern. These 
serve for lifting and handling the graft and 
eliminate the traumatization of tissue 
caused by grasping with forceps or other 
instruments. The donor area is temporarily 
covered. The graft, with raw surface upper- 
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most, is lifted by means of the tension ing is used for another week. The tempera- 
sutures to a board, is held under traction by ture curve should be watched closely, and 
straight needles, and the subcutaneous fat _ if any infections or secretions are discovered 


Fic. 2. Extensive pigmented nevus covering 
entire side of face. 


is dissected completely, down to and in- 
cluding a thin layer of corium. 

The graft is transplanted over the 
recipient area with the aid of tension 
sutures. It is anchored in place with several 
stay sutures to insure accuracy of position 
and even tension, and fixed into its new bed 
with numerous fine silk, interrupted su- 
tures. (Fig. 1.) 

The dressing of the graft area, an impor- 
tant step in the operation, must be non- 
adherent, protective, capable of exerting 
firm, even pressure and of maintaining 
immobilization. First, vaseline gauze or 
gauze impregnated with 5 per cent zero- 
form is placed in position. Over that, 
several smooth layers of dry gauze, then 
a moist marine sponge, followed by several 
layers of dry gauze. This dressing is fixed in 
place by bandage and adhesive strips and 
left undisturbed for ten days, at which time 
the graft can be inspected. A similar dress- 


Fic. 3. Four weeks later, following excision 
of nevus and transplantation of free, full 
thickness skin taken from the region of 
the left iliac crest. 


beneath the graft, remedial measures 
should be taken immediately. After the 
discontinuance of the dressing and re- 
moval of the sutures, the grafted area 
should be exposed to the air and gentle 
massage applied to improve the circulation 
and soften the graft and the marginal scars. 
The donor area is closed by wide under- 
mining of the skin and approximation of 
the loose margins by skin clips. Interrupted 
sutures are inserted, leaving a straight 
suture line. A vaseline dressing is applied. 

When the graft is near the mouth it is 
necessary to obtain complete immobiliza- 
tion and the patient is therefore fed intra- 
nasally by Nelaton tube, intravenously 
with 5 per cent glucose, 3000 c.c. every 
twenty-four hours, and peptonized milk 
by Murphy drip, 2 ounces every four 
hours. 
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SUMMARY 


1. The removal of nevi is essential 
for pathologic, cosmetic and psychologic 
reasons. 

2. Since radium treatment is prolonged 
and may cause complications, and older 
methods have become antiquated, surgical 
excision is the method of choice. 

3. The use of the free, full thickness 
graft is preferred and the operative tech- 
nique is described. 

4. Whenever possible, one section of skin 
should be used for the graft in order to 
avoid excessive scarring and to maintain 
equality of surface level and consistency of 
color. 
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TAKING into consideration our paucity of knowledge as to the cause 
of cancer and the multiplicity of destructive technics advocated for the 
cure of cancer, it is only fair to say that the main emphasis in the whole 
cancer problem should be placed on its early diagnosis. The responsibility 
for this rests: (1) With the patient with persistent, trivial symptoms coming 
early for examination, and (2) with the first doctor consulted being cancer- 


conscious. 


From—‘‘The Practitioners Library of Medicine and Surgery”’ 1940 Sup- 


plement (D. Appleton-Century Company). 
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A STUDY OF THE ROLE OF AMINO ACIDS IN 
CLOT RETRACTION 


THE EFFECT OF METHIONINE IN RESTORING NORMAL CLOT RETRACTION AND 
CONTROL OF BLEEDING IN ESSENTIAL THROMBOCYTOPENIC PURPURA 


Harotp M. RaBINOWITZ, M.D., F.A.C.S. 
Senior Attending Surgeon, Beth Moses and Beth-EI Hospitals 


BRCOKLYN, NEW YORK 


HE failure of blood clot to retract 

within the normal limits, a notable 

lowering of the platelets in the circu- 
lating blood and a prolonged bleeding time 
are outstanding laboratory manifestations 
in essential thrombocytopenic purpura. It 
is the concensus of opinion that an ade- 
quate supply of normal platelets is essential 
in order to allow the normal physiologic 
processes concerned in the control of bleed- 
ing to operate. Comparatively few platelets 
are required to bring about coagulation, 
but considerable numbers are necessary to 
ensure proper clot retraction under ordi- 
nary circumstances. Nevertheless, clot re- 
traction is often found to be efficient 
despite a precipitous fall in platelet count, 
often encountered following the phenom- 
enal rise in the platelets immediately after 
splenectomy. Most investigators believe 
that the platelets are essential for develop- 
ment of clot retraction; others are of the 
opinion that their presence is not necessary 
to hasten the contraction of the fibrin 
masses. Glanzman! believes that the sub- 
stance producing retraction is an enzyme 
which he called ‘“‘retractozyme.” This phe- 
nomenon, however, is scarcely compatible 
with the generally accepted action of 
enzymes, as clot retraction may still occur 
at 40°c. The writer is of the opinion that, 
although clot retraction is due to condensa- 
tion of the fibrin, the process is greatly 
supported by a substance liberated during 
the disintegration of the platelets and is 
wholly independent of the action of throm- 
bokinase. In essential thrombocytopenic 
purpura, the chemical composition of the 


platelets is altered, thus allowing for their 
prompt removal by the spleen and other 
reticulo-endothelial structures. The sub- 
stance liberated is wholly unsuitable for 
and antagonistic to normal clot retraction. 
With the latter reasoning as a working 
hypothesis, investigations as outlined in the 
text of this paper were undertaken. 


EFFECTS OF CYSTINE AND CYSTEINE 
UPON CLOT RETRACTION IN VITRO 


Cystine is a normal constituent of blood 
platelets and is believed to augment the 
stability and resistance of the platelets. In 
the normal metabolic degradation of cys- 
tine in the body, two molecules of cysteine 
are formed as the first step in its reduction. 
The next step is believed to be an oxidative 
deamination, ammonia being converted to 
urea. Likewise, cystine is the precursor of 
taurine and it is believed, that in the body 
conjugation of the cholic acid occurs with 
cysteine and the conjugated product is then 
oxidized to taurocholic acid, a very impor- 
tant constituent of bile. Both the excretion 
of bile and the property of conjugation are 
indispensable functions of the liver. Appar- 
ently the liver plays a very important role 
in the intermediary metabolism of cystine, 
and any interruption of that metabolism 
would obviously be reflected by the effects 
of cysteine upon normal physiologic proc- 
esses. The effect of cysteine upon clot re- 
traction in vitro is diametrically opposed to 
that of cystine. Cysteine inhibits and even 
abolishes clot retraction, whereas, cystine 
acts as an antagonist to the antiretractile 
effect of cysteine upon blood clot. Figures 
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1 and 2 illustrate that 150 mg. of cysteine 
added to 5 cc. of blood abolishes clot 
retraction for more than twenty-four hours. 
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tively, to each of four test tubes containing 
5 cc. of normal blood did not reveal any 
significant departure from the normal clot 


containing 5 cc. of normal blood with 
complete clot retraction at the end of one 
hour and thirty minutes and five succeed- 
ing test tubes each containing 5 cc. of 
normal blood plus increasing amounts of 
cysteine ranging from 5 to 150 mg. AIl 
showed complete retraction at the end of 
one hour and thirty minutes except the 
specimen containing 150 mg. of cysteine, 
which did not retract after twenty-four 
hours. One hundred fifty mg. of cysteine 
was proved to be the constant minimum 
amount which, when added to 5 cc. of 
normal blood, abolished clot retraction for 
more than twenty-four hours. Coagulation 
time was not impaired. 


Figure 3 illustrates that 150 mg. of cystine 
antagonizes the antiretractile effect of 150 
mg. of cysteine upon § cc. of blood as evi- 
denced by restoration of normal clot retrac- 
tion within three hours. 


EVALUATION OF THE COMPARATIVE 
EFFICACY OF THE AMINO ACIDS, 
METHIONINE, CYSTINE, GLYCINE 
AND TYROSINE AS ANTAGONISTS 
TO THE ANTIRETRACTILE EFFECT 

OF CYSTEINE UPON BLOOD 
CLOT 


Individuals from whom blood specimens 
were taken were carefully examined and 
found free of any organic lesion or blood 
dyscrasia. All blood specimens were taken 
before breakfast and the diets were regu- 
lated and controlled as the individuals were 
attached to the hospital personnel. One 
hundred fifty mg. each of methionine, cys- 
tine, glycine and tyrosine added, respec- 


Fic. 1. [lustration showing control test tube 


Fic. 2. Illustration showing test tube (1) con- 
taining 5 cc. of blood with complete retrac- 
tion in one and one-half hours and test 
tube (2) containing 5 cc. of blood to 
which 150 mg. of cysteine was added with 
failure to retract at the end of twenty-four 
hours. 


retraction time. (Table 1.) One hundred 
fifty mg. of cysteine was established as the 
constant minimum amount which abolished 
clot retraction in 5 cc of normal blood for 


Fic. 3. Illustration showing the antagonistic 
effect of cystine upon the antiretractile prop- 
erty of cysteine in blood clot. (1) Five ce. 
of normal blood to which 150 mg. each of 
cystine and cysteine were added with resulting 
complete clot retraction within three hours. (2) 
Control specimen of blood which retracted 
completely within two hours. (3) Five cc. of 
blood to which 150 mg. of cysteine alone was 
added showing no retraction after twenty- 
four hours. 


more than twenty-four hours. This stand- 
ard was arrived at by testing the blood of 
twenty normal subjects against cysteine by 
the method depicted in Figure 1. One 
hundred fifty mg. of cysteine was therefore 
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used as a constant in the evaluation of 
methionine, cystine, glycine and tyrosine 
as antagonists to the antiretractile effect of 
cysteine upon blood clot. The study of 
Tables 11, 111, 1v, and v showed that 150 mg. 
of methionine, cystine and glycine, respec- 
tively, constituted the minimum amounts 
that antagonized the cysteine constant 
with resulting complete retraction of the 
clot within three hours. Moreover, by 
increasing the amount of methionine from 
150 to 200 mg., the time of complete retrac- 
tion was reduced from three hours to one 
hour. The action of tyrosine as an antago- 
nist to cysteine was definitely weak, and 
clot retraction was incomplete at the end 
of twenty-four hours. 


MINIMUM AMOUNTS OF METHIONINE, 
CYSTINE, GLYCINE AND TYROSINE 
REQUIRED TO RESTORE NORMAL 
CLOT RETRACTION IN PURPURIC 

BLOOD IN VITRO OF FIVE 
CASES OF ESSENTIAL 
THROMBOCYTOPENIC 

PURPURA 


A study of Table v1, Case L. E., essential 
thrombocytopenic purpura in which there 
was no clot retraction at the end of twenty- 
four hours showed that 50 mg. of methio- 
nine and cystine, respectively, restored 
complete clot retraction within six hours. 
Moreover, by increasing the amount of 
methionine and cystine from 50 to 150 mg. 
the time of complete clot retraction was 
reduced from six hours to three hours. 
(Table vit.) One hundred fifty mg. of 
glycine restored complete clot retraction 
within six hours and thus proved less 
potent than the equivalent amounts of 
methionine and cystine. Tyrosine failed to 
restore complete retraction at the end of 
twenty-four hours. The comparative evalu- 
ation of the effectiveness of methionine, 
cystine, glycine and tyrosine with regard to 
clot retraction in four additional cases of 
essential thrombocytopenic purpura was 
compiled in Table vi, which indicates that 
methionine and cystine are most effective 
in the restoration of clot retraction to 
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the normal levels, glycine less effective 
and tyrosine, ineffective. Since the amino 
acids are products of protein metabolism, 
and thereby dependent upon normal liver 
function, further investigation of liver func- 
tion with regard to desaturation of fatty 
acids was undertaken. The following are 
the respective iodine numbers of seven 
proven cases of essential thrombocytopenic 
purpura, viz.: 53.5; §7-0; $7.23 $5.33 45.5; 
57.7; zero; the last case, which showed a 
complete failure of the liver to desaturate 
the fatty acids, was fatal. The iodine num- 
bers in these cases were determined under 
the same controlled conditions as described 
in the text of this paper. These figures 
indicate the highly saturated state of the 
fatty acids of the blood in essential throm- 
bocytopenic purpura when compared with 
the normal iodine number of 88.5, deter- 
mined by Boyd.* Obviously, liver function 
is seriously impaired in essential thrombo- 
cytopenic purpura. Likewise, the metabo- 
lism of methionine and cystine apparently 
plays a very important réle in the normal 
physiologic processes of clot retraction. 


EFFECTS OF METHIONINE AND CYSTINE 
UPON THE CLINICAL COURSE OF FIVE 
CASES OF ESSENTIAL 
THROMBOCYTOPENIC 
PURPURA 


Despite the fact that both methionine 
and cystine were effective in restoring 
clot retraction in vitro in essential throm- 
bocytopenic purpura, a study of the 
effectiveness of methionine and cystine, 
respectively, upon the clinical course of five 
cases of essential thrombocytopenic pur-. 
pura leads one to believe that methionine 
Is more effective in the control of bleeding 
and the restoration of normal clot retrac- 
tion. Following are the histories and clinical 
courses of five patients with essential 
thrombocytopenic purpura treated with 
adequate amounts of methionine and cys- 
tine, respectively. 


Case 1. (B. B.) female, age 16, was first 
seen August 13, 1936. Menses began at the age 
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of 11; she enjoyed a normal cycle for one year 
and subsequently menstruation became pro- 
gressively prolonged, bleeding more profuse, 
with intervals of a few days of spotting which 
she considered some relief. At the same time 
the patient noted “black and blue marks” over 
her body at various times and bleeding from 
gums particularly in the morning after brushing 
teeth. There was no history of acute infection 
or chronic suppuration or ingestion of drugs 
preceding the onset of vaginal bleeding. Rectal 
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venom serum. The latter was followed by a 
rise in the platelet count to 140,000, with no 
significant change in bleeding time, clot retrac- 
tion or any evidence of clinical improvement 
with regard to vaginal bleeding. On October 12, 
1937, vaginal bleeding reached alarming pro- 
portions and blood examination revealed: 
platelets, 70,000; hemoglobin, 50 per cent; red 
blood count, 3,450,000; bleeding time, ten 
minutes; no clot retraction in twenty-four 
hours; and iodine number, 62.6. 


TABLE I 
THE ADDITION OF I50 MG. OF CYSTINE, METHIONINE, GLYCINE AND TYROSINE, RESPECTIVELY, TO 
45 CC. OF NORMAL BLOOD SHOWED NO SIGNIFICANT CHANGE FROM THE CONTROL SPECIMEN WITH 
REGARD TO CLOT RETRACTION 


Clot Retraction 
Coagula- 
tion Time, 
ae 1 Hour 114 Hours 2 Hours 
Normal blood 5 ce. 4 Serum — Serum ++ Serum ++++ 
Retr. none Retr. none Retr. comp. 
26 hr. 
Cystine 150 mg. _ 4 Serum — Serum + Serum +++ Serum ++++ 
Blood 5 cc. Retr. none Retr. none Retr. incomp. Retr. comp. 
2% hr. 
Methionine 150 mg. 4 Serum — Serum + Serum +++ Serum ++++ 
Blood 5 cc. Retr. none Retr. none Retr. incomp. Retr. comp. 
216 hr. 
Glycine 150 mg. 4 Serum — Serum + Serum +++ Serum ++++ 
Blood 5 cc. Retr. none Retr. none Retr. incomp. Retr. comp. 
216 hr. 
Tyrosine 150 mg. 4 Serum — Serum + Serum +++ Serum ++++ 
Blood 5 cc. Retr. none Retr. none Retr. incomp. Retr. comp. 


examination did not reveal any significant 
pelvic pathology. Upon physical examination 
extensive areas of ecchymosis and petechiae 
were seen over the chest, thighs, legs and neck. 
Active vaginal bleeding and large blood clots 
were expelled from time to time. 

Laboratory Data: Platelets, 68,000; no clot 
retraction in twenty-four hours; tourniquet 
test, positive; coagulation time, five minutes; 
bleeding time, ten minutes; hemoglobin, 58 per 
cent; red blood count, 3,970,000; white blood 
count, 4,400; polynuclear leukocytes, 59; lym- 
phocytes, 30; monocytes, 9; eosinophiles, 2 2; 
central achromasia, poikylocytosis and aniso- 
cytosis; therapy consisted of many blood 
transfusions, ovarian extract, calcium and anti- 


Ten cc. of venous blood was withdrawn and 
5 cc. of blood was added to each of two test 
tubes, one of which contained 150 mg. of 
cystine, while the other served as the control. 
The clot in the latter did not retract in twenty- 
four hours, while the clot in the former re- 
tracted completely within three hours. At this 
time 5 Gm. of cystine in capsules was adminis- 
tered daily up to January 5, 1938, at which 
time vaginal bleeding ceased. However, during 
the three months of oral administration of 
cystine, vaginal bleeding continued with exacer- 
bations from time to time, and clot retraction 
and platelet counts showed no appreciable 
change from the original data. Simultaneous 
with the cessation of bleeding on January 5, 
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1938, platelets rose to 180,000; hemoglobin, 65 
per cent; red blood count, 4,100,000; bleeding 
time reduced to six minutes; Rumpel-Leede was 
negative, and clot retraction complete within 
four hours. Subsequently, a maintenance dose 
of 3 Gm. of cystine was administered daily and 
on April 16, 1938, the patient resumed her work 
as a dancing teacher. Though a complete blood 
examination was not available, follow-up record 
on July 15, 1940, disclosed that the patient was 
enjoying perfect health and is engaged as 


Rabinowitz—Clot Retraction 


FEBRUARY, IQ4I 


test, positive; coagulation time, five minutes; 
bleeding time, twelve and one-half minutes; 
iodine number, 55.3; prothrombin time, within 
normal limits; hemoglobin, 13.5 Gm.; red blood 
count, 3,700,000; white blood count, 6,000; 
staff neutrophiles, 49; lymphocytes, 44; mono- 
cytes, 4. Despite numerous transfusions and 
other therapy which consisted of snake venom, 
ascorbic acid, lextron, ergot, calcium and 
klotogen, the bleeding from gums and vagina 
progressively increased in intensity. On April 


TABLE II 
THE EVALUATION OF INCREASING AMOUNTS OF METHIONINE AS ANTAGONISTS TO THE CYSTEINE 
CONSTANT WITH REGARD TO CLOT RETRACTION 


Clot Retraction 
Coagula- 
tion Time, 

ae 1 Hour 2 Hours 3 Hours 24 Hours 
Normal control 4 Serum ++ Serum ++++ Serum ++++ 
Blood 5 cc. Retr. incomp. Retr. comp. Retr. comp. 
Cysteine 150 mg. 4% Serum — Serum — Serum — Serum — 
Blood 5 cc. Retr. none Retr. none Retr. none Retr. none 
Methionine 50 mg. 4 Serum — Serum — Serum — Serum — 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Methionine 100 mg. 4% Serum + Serum ++ Serum ++ Serum +++ 
Cysteine 150 mg. Retr. none Retr. none Retr. incomp. Retr. incomp. 
Blood 5 cc. 
Methionine 150 mg. 4 Serum ++ Serum +++ Serum ++++ 
Cysteine 150 mg. Retr. none Retr. incomp. Retr. comp. 
Blood 5 cc. 
Methionine 200 mg. 4 Serum +++ Serum | Serum 
Cysteine 150 mg. Retr. comp. Retr. comp. Retr. comp. 
Blood cc. 


Results: 15¢ mg. of methionine proved to be the minimum amount which antagonized the antirectractile 
property of the cysteine constant with restoration of complete clot retraction within three hours. 


a ballet dancer, and free of any bleeding 
tendency. 

Case ul. (W. F.) female, age 37, was ad- 
mitted to Beth-EI Hospital March 20, 1939, 
complaining of bleeding for the past six weeks 
per vaginum and gums, and “black and blue 
marks”? over various portions of her body. 


There was no history of having taken drugs or 
an acute inflamatory condition previous to 
onset of bleeding. Vaginal examination and 
menstrual history presented no significant de- 
parture from the normal. 

Laboratory Data: Platelets, none seen; no 
clot retraction in twenty-four hours; tourniquet 


17, 1939, hemoglobin dropped to 7 Gm.; red 
blood count, 2,250,000; platelet count, 30,000; 
moderate anisocytosis, poikylocytosis and 
achromasia of red blood cells, no material 
change in white blood count; bone marrow 
revealed many megakaryocytes. On April 23, 
1939, Dr. B. Kogut performed a splenectomy 
immediately following a transfusion of 400 
cc. of blood. Two days postoperatively the 
hemaglobin rose to 10 Gm.; red blood count, 
3,000,000; and platelets, 190,000. On tenth 
postoperative day: hemoglobin, 10.4 Gm.; red 
blood count, 3,000,000; platelets, 180,000; clot 
retraction complete within three and one-half 
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hours. The vaginal bleeding had ceased though 
bleeding from gums persisted. On May 24, 
vaginal bleeding recurred and _ progressively 
became more intense reaching alarming propor- 
tions at times, despite numerous transfusions 
and all known therapy. By the beginning of 
June, hemoglobin dropped to 6 Gm., red blood 
count, 2,000,000; platelets, 60,000; coagulation 
time, four and one-half minutes; bleeding time, 
ten minutes; and no material change in white 
blood count. 
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from the gums and vagina steadily, though 
rather slowly, decreased. On August 10, vaginal 
bleeding ceased and slight bleeding from gums 
persisted. At this time hemoglobin rose to 7.4 
Gm.; red blood count, 2,850,000; platelets, 
120,000; coagulation time, four minutes; bleed- 
ing time, ten minutes; clot retraction began in 
eight hours and was complete in twenty-four 
hours. On August 14, patient began to stain 
vaginally and apparently had a normal men- 
strual period for the following five days. On 


TABLE III 
THE EVALUATION OF INCREASING AMOUNTS OF CYSTINE AS ANTAGONISTS TO THE CYSTEINE CONSTANT 
WITH REGARD TO CLOT RETRACTION 


Clot Retraction 
Coagula- 
tion Time, 
stat 1 Hour 2 Hours 3 Hours 24 Hours 
Normal control 4 Serum ++ Serum +++ Serum ++++ 
Blood 5 cc. Retr. incomp. Retr. comp. Retr. comp. 
Cysteine 150 mg. 4 Serum — Serum — Serum — Serum — 
Blood 5 cc. Retr. none Retr. none Retr. none Retr. none 
Cystine 50 mg. 4 Serum — Serum + Serum ++ Serum ++ 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Cystine 100 mg. 4 Serum + Serum ++ Serum ++ Serum ++ 
Cysteine 150 mg. Retr. none Retr. none Retr. incomp. Retr. incomp. 
Blood 5 cc. 
Cystine 150 mg. 4 Serum ++ Serum +++ Serum +++ 
Cysteine 150 mg. Retr. none Retr. incomp. Retr. comp. 
Blood 5 cc. 
Cystine 200 mg. 4 Serum +++ Serum ++++ Serum ++++ 
Cysteine 150 mg. Retr. none Retr. comp. Retr. comp. 
Blood 5 cc. 


Results: 150 mg. of cystine proved to be the minimum amount which antagonized the antiretractile property 
of the cysteine constant with restoration of complete clot retraction within three hours. 


On June 9, 1939, 5 cc. of blood was added to 
each of two test tubes, one of which contained 
300 mg. of methionine, while the other served 
as the control. The clot in the latter did not 
retract in twenty-four hours, while the clot in 
the former retracted completely within three 
hours. At this time 8 Gm. of cystine in milk 
was administered daily during her stay at the 
hospital. Bleeding from gums and vagina 
steadily diminished, and on July 13, all bleeding 
ceased. Therapy was discontinued, and on 
July 19, bleeding from gums and vagina re- 
curred and new ecchymotic areas were noted. 
Cystine therapy was resumed and the bleeding 


September 16, 1939, she was free from all 
bleeding though an occasional pin point ooze 
from an isolated area of the gum appeared after 
brushing teeth. Hematologic examination re- 
vealed: platelets, 100,000; complete clot re- 
traction within four hours; tourniquet test, 
negative; bleeding time, ten minutes; coagula- 
tion time, three and one-half minutes; hemo- 


globin, 9.4 Gm.; red blood count, 3,400,000. 


The patient was discharged with instructions 
to continue cystine therapy while under ob- 
servation. On July 15, 1940, patient enjoyed 
perfect health and was free of any bleeding 
tendency. During administration of cystine, the 
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use of transfusions and other therapy was 
eliminated. 

Case 1. (L. E.) female, 50 years old, was 
admitted to Beth Moses Hospital December 20, 
1939, complaining of bleeding from nose, and 
gums and “black and blue marks’”’ over various 
portions of body for past four weeks. There was 
a history of occasional nose bleeds and spon- 
taneous ecchymotic areas over the body for 
the past year. At admission, many ecchymotic 
areas over thighs, abdomen, back and arms 


FEBRUARY, 


polynuclear leukocytes, 57; eosinophiles, 6; 
lymphocytes, 31; monocytes, 6; fragility and 
prothrombin within normal limits; moderate 
anisocytosis, poikylocytosis and achromasia of 
red blood cells; sternal puncture revealed: 
polynuclear leukocytes, 76; myelocytes, 14; 
myeloblasts, 3, stem cells, 1.5; eosinophile 
megalocytes, 3.5; eosinophile polymorpho- 
nuclears, 2; megakaryocytes, 1459 white blood 
cells; nucleated red blood count, 4%%{o9 white 
blood cells. Bleeding from gums and nose 


TABLE IV 
THE EVALUATION OF INCREASING AMOUNTS OF GLYCINE AS ANTAGONISTS TO THE CYSTEINE CONSTANT 
WITH REGARD TO CLOT RETRACTION 


Clot Retraction 
Coagula- 
tion Time, 
Min. 
1 Hour 2 Hours 3 Hours 24 Hours 
Normal control 4 Serum ++ Serum +++ Serum ++++ 
Blood 5 cc. Retr. incomp. Retr. incomp. Retr. comp. 
Cysteine 150 mg. 4 Serum — Serum — Serum — Serum — 
Blood 5 cc. Retr. none Retr. none Retr. none Retr. none 
Glycine 50 mg. 4 Serum — Serum — Serum — Serum — 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Glycine 100 mg. 4 Serum + Serum ++ Serum ++-+-+ 
Cysteine 150 mg. Retr. none Retr. incomp. Retr. comp. 
Blood 5 cc. 
Glycine 150 mg. 4 Serum + Serum ++- Serum ++++ 
- Cysteine 150 mg. Retr. none Retr. incomp. Retr. comp. 
Blood 5 cc. 
Glycine 200 mg. 4 Serum +++ Serum +++ Serum ++++ 
Cysteine 150 mg. Retr. incomp. Retr. incomp. Retr. comp. 
Blood 5 cc. 


Results: 150 mg. of glycine proved to be the minimum amount which antagonized the antiretractile property 
of the cysteine constant with restoration of complete clot retraction within three hours. 


were seen, and there was a continuous san- 
guinous ooze from gums and nasal bleeding 
which required packing. There was no history 
of ingestion of drugs or acute inflammatory 
condition previous to onset of bleeding. The 
menopause was present for past three years, 
and vaginal examination did not reveal any 
significant departure from the normal. 
Laboratory Data: Platelets, 50,000; no clot 
retraction in twenty-four hours; tourniquet 
test, positive; coagulation time, five minutes; 
bleeding time, eleven minutes; iodine number, 
53.5; hemoglobin, 92 per cent; red blood 
count, 4,000,000; white blood count, 6,000; 


continued and on January 10, 1940, no plate- 
lets were seen on blood examination and clot 
did not retract in twenty-four hours. 

On this date, 10 cc. of venous blood was 
withdrawn. To 5 cc. of blood, 150 mg. of 
methionine was added and clot retraction was 
complete in two hours, whereas the remaining 
5 cc. of blood which served as a control did not 
retract in twenty-four hours. At this time 8 
Gm. of cystine in milk was administered daily, 
and on January 15, 1940, platelets rose to 
70,000; clot retraction, one hour and fifteen 
minutes; and bleeding time was reduced to 
five minutes. Medication was discontinued until 
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January 19, 1940, at which time platelets 
dropped to 10,000; clot retraction prolonged to 
two and one-half hours; bleeding time, six 
minutes; and nasal bleeding and bleeding from 
gums recurred. Administration of cystine was 
resumed, and on February 6, platelets rose to 
90,000; clot retraction, one hour and fifteen 
minutes; and nasal bleeding and bleeding from 
gums ceased. At this time 5 Gm. of cysteine 
in capsules was administered daily as a sub- 
stitute for cystine until March 4, 1940. The 
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were given. On follow-up it was learned that 
she refused medication as she was free from 
active bleeding or spontaneous subcutaneous 
hemorrhage until the beginning of July, at 
which time slight nasal bleeding appeared. 
Case tv. (R. C.) female, age 38, was ad- 
mitted to Beth-El Hospital March 18, 1940, 
complaining of profuse vaginal bleeding and 
“blood spots” over the body and in the mouth. 
For the past six years the patient had noticed 
“black and blue” marks over various portions 


TABLE V 
THE EVALUATION OF INCREASING AMOUNTS OF TYROSINE AS ANTAGONISTS TO THE CYSTEINE 
CONSTANT WITH REGARD TO CLOT RETRACTION 


Clot Retraction 
tion Time, 
Min. 

- 1 Hour 2 Hours 3 Hours 24 Hours 
Normal control - 4 Serum ++ Serum +++ Serum ++++ 
Blood 5 cc. Retr. incomp. Retr. comp. Retr. comp. 
Cysteine 150 mg. 5 Serum — Serum — Serum — Serum — 
Blood 5 cc. Retr. none Retr. none Retr. none Retr. none 
Tyrosine 50 mg. 4 Serum + Serum + Serum + Serum + 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Tyrosine 100 mg. 4 Serum + Serum + Serum + Serum ++ 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Tyrosine 150 mg. 4 Serum ++ Serum ++ Serum ++ Serum ++ 
Cysteine 150 mg. Retr. none Retr. none Retr. none Retr. none 
Blood 5 cc. 
Tyrosine 200 mg. 4 Serum +++ Serum +++ Serum +++ Serum +++ 
Cysteine 150 mg. Retr. incomp. Retr. incomp. Retr. incomp. Retr. incomp. 
Blood 5 cc. 


Results: Tyrosine exerts no significant antagonism to the cysteine constant with regard to clot retraction. 


platelets dropped to 10,000 and the clot failed 
to retract in twenty-four hours, the nose bleeds 
recurred and many ecchymotic areas appeared 
over the body. Beginning March 4, 1940, 8 
Gm. of methionine in milk was administered 
daily and on March 18, the platelets rose to 
110,000; clot retraction, one hour and fifteen 
minutes; nose bleeds ceased, and all ecchymotic 
areas had disappeared. On March 25, patient 
expressed a desire to go home and she was 
advised to continue the medication on a main- 
tenance dose of 5 Gm. daily. During the admin- 
istration of cystine, cysteine and methionine, 
respectively, no transfusions or other drugs 


of her body and suffered frequent nose bleeds. 
There was no history of ingestion of drugs or 
acute infection immediately preceding present 
episode. Vaginal examination and menstrual 
history presented no significant departure from 
the normal. 

Laboratory Data: Platelets, 50,000; no clot 
retraction in twenty-four hours; tourniquet 
test, positive; coagulation time, five minutes; 
bleeding time, twelve and one-half minutes; 
iodine number, 57.7; hemoglobin, 6.5 Gm.; red 
blood count, 2,500,000; white blood count, 
6,800; polynuclear leukocytes, 65; nonseg- 
mented, 2; eosinophiles, 2; lymphocytes, 23; 


~ 
| | 
~ 
of; 
| | 
? 
Ve 
i 


374 American Journal of Surgery Rabinowitz—Clot Retraction 


monocytes, 8. There was a moderate aniso- 
cytosis, poikylocytosis and achromasia of red 
blood cells. Bone marrow revealed many young 
megakaryocytes. Despite therapy which in- 
cluded the use of mocassin snake venom, 
lextron and many transfusions, the vaginal 
bleeding continued and became more profuse, 
the nasal bleeding, increasingly more frequent 
and the platelets dropped to 30,000. On March 
27, splenectomy was performed by Dr. B. Kogut 
preceded by massive transfusion. In addition 
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blasts, 1 per 100 white blood cells; reticulocytes, 
4 per cent; bone marrow revealed many 
megakaryocytes. 

Despite the phenomenal rise in platelets 
immediately following splenectomy, the post- 
operative course was marked by a succession of 
most threatening episodes. The vaginal bleed- 
ing continued and become increasingly more 
profuse. On April 2, the fifth postoperative 
day, signs of fluid in the left chest developed. 
On April 9, bleeding from gums made its 


TABLE VI 
THE EFFECTS OF 50 MG. OF METHIONINE, CYSTINE, GLYCINE AND TYROSINE, RESPECTIVELY, UPON 
5 CC. OF BLOOD FROM CASE L. E., ESSENTIAL THROMBOCYTOPENIC PURPURA, WITH REGARD TO CLOT 


RETRACTION 
Clot Retraction 
Coagula- 
tion Time, 
Min. 
™ 1 Hour 2 Hours 3 Hours 24 Hours 
Purpura bid. 5 cc. 3 Serum — Serum — Serum — Serum — 
Retr. none Retr. none Retr. none Retr. none 
6 hrs. 
Purpura bid. 5 cc. 3 Serum — Serum — Serum + Serum +++ 
Methionine 50 mg. Retr. none Retr. none Retr. none Retr. comp. 
6 hrs. 
Purpura bid. 5 cc. 3 Serum — Serum — Serum + Serum ++ 
Cystine 50 mg. Retr. none Retr. none Retr. none Retr. comp. 
12 hrs. 
Purpura bid. 5 ce. 3 Serum — Serum — Serum — Serum +++ 
Glycine 50 mg. Retr. none Retr. none Retr. none Retr. comp. 
24 hrs. 
Purpura bid. 5 cc. 3 Serum — Serum — Serum + Serum + 
Tyrosine 50 mg. Retr. none Retr. none Retr. none Retr. none 


three small accessory spleens, combined weight 
1314 Gm., were removed from the gastro- 
splenic omentum. The platelet count rapidly 
rose to 150,000 within the next five days and 
thereafter ranged from 70,000 to 90,000 up to 
the beginning of May, at which time the plate- 
lets decreased markedly in number as was 
indicated by the following blood examination 
by Dr. Rosenthal: hemoglobin, 70 per cent; red 
blood count, 4,240,000; white blood count, 
17,700; platelets, 5,000; myelocytes neut., I per 
cent; polynuclear leukocytes, nonsegmented, 8 
per cent; polynuclear leukocytes, segmented, 
72 per cent; polynuclear basophiles, 1 per cent; 
lymphocytes, 12; monocytes, 6 per cent; normo- 


advent and at times reached threatening pro- 
portions. On April 22, the patient experienced 
severe pain in left hip and thigh and soon after 
in right thigh. The right lower extremity was 
definitely weak, and the patient was unable to 
raise it (hematomyelia). Pain was most ex- 
crutiating and required morphine for relief. On 
May 10, 1940, patient complained of dysuria 
and passed bloody urine for many weeks there- 
after. Showers of petechiae and ecchymotic 
areas appeared from time to time over the body 
and on the mucous membranes of the mouth 
and pharynx. On May 18, all these episodes 
were completely overshadowed by the sudden 
onset of generalized convulsions which lasted 
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fifteen minutes, followed by semistupor, loss of 
speech and paralysis of right upper and lower 
extremities. Bleeding from gums was profuse, 
and catheterized specimen of urine contained 
much blood. Therapy for control of bleeding 
following splenectomy consisted of numerous 
transfusions, procholon, vitamin k, thiamin, 
lextron and parathyroid. On the day after the 
convulsions, the patient was semistuporous, but 
could be roused to take fluids. On May 19, 10 
cc. of venous blood was withdrawn. To 5 cc. of 
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posteriorly, originating in the retina and in- 
vading the vitreous humor. Neurological ex- 
amination revealed a flaccid paralysis of right 
lower extremity as a result of bleeding into 
subarachnoid space (hematomyelia). The in- 
gestion of methionine was not followed by any 
untoward gastric effects. 

The subsequent clinical picture was one of 
progressive improvement. On June 3, platelet 
count was 100,000; red blood count, 3,870,000; 
hemoglobin, 10.5 Gm. On June 7, the patient 


TABLE VII 
THE EFFECTS OF 1450 MG. OF METHIONINE, CYSTINE, GLYCINE AND TYROSINE, RESPECTIVELY, UPON 
5 CC. OF BLOOD FROM CASE L. E., ESSENTIAL THROMBOCYTOPENIC PURPURA, WITH REGARD TO CLOT 


RETRACTION 
Clot Retraction 
Coagula- 
tion Time, 
Min. 
= 1 Hour 2 Hours 3 Hours 24 Hours 
Purpura bid. 5 cc. 3 Serum — Serum — Serum — Serum — 
Retr. none Retr. none Retr. none Retr. none 
Purpura bid. 5 cc. 3 Serum + Serum ++ Serum +++ 
Methionine 150 mg. Retr. none Retr. none Retr. comp. 
Purpura bid. 5 cc. 3 Serum — Serum + Serum +++ 
Cystine 150 mg. Retr. none Retr. none Retr. comp. 
6 hrs. 
Purpura bid. 5 cc. 3 Serum — Serum + Serum +++ Serum +++ 
Glycine 150 mg. Retr. none Retr. none Retr. incomp. Retr. comp. 
24 hrs. 
Purpura bid. 5 cc. 3 Serum — Serum — Serum — Serum — 
Tyrosine 150 mg. Retr. none Retr. none Retr. none Retr. none 


blood, 150 mg. of methionine was added and 
clot retraction was complete in two hours, 
whereas the remaining 5 cc. of blood which 
served as a control did not retract in twenty- 
four hours. Thereafter, the patient was given 
8 Gm. of methionine in milk daily for four 
weeks. On May 22, the patient regained con- 
sciousness, seemed to understand when spoken 
to, but could not speak. Platelets had risen to 
80,000, and on May 27, to 100,000. Urine was 
devoid of blood and bleeding from gums was 
markedly diminished. She spoke rationally and 
moved her right upper extremity about in 
normal fashion, though the paralysis of the 
lower extremity persisted. Eye ground examina- 
tion at this time revealed a massive hemorrhage 


was discharged with instructions to continue 
methionine therapy. All ecchymotic areas had 
disappeared and vaginal bleeding had ceased 
completely. Urine was free of blood. The 
patient’s morale was excellent and she was able 
to move the toes and ankle of right foot. Vision 
was still impaired though much improved. On 
June 22, platelets, 30,000; clot retraction com- 
plete in one and one-half hours; tourniquet 
test, negative; bleeding time one and one-half 
minutes; coagulation time, eight minutes; 
hemoglobin 75 per cent; red blood count, 
4,800,000; white blood count, 10,600; poly- 
nuclear leukocytes 37; lymphocytes, 58; mono- 
cytes, 5. On July 17, when last seen, the 
patient was able to move her right lower ex- 
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tremity without effort and there was no evi- 
dence of bleeding and hematological report 
was as follows: hemoglobin, 80 per cent; red 
blood cells, 4,100,000; platelets, 160,000; clot 
retraction complete in one hour and ten min- 
utes; tourniquet test, negative. Transfusions 
and all previous therapy were eliminated during 
treatment with methionine. 
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examination did not reveal any significant 
departure from the normal. Eye ground exami- 
nation revealed many pin-point hemorrhages 
in the retina. 

Laboratory Data: Platelets, none seen; no 
clot retraction in twenty-four hours; tourniquet 
test, positive; coagulation time, four minutes; 
bleeding time, twelve and one-half minutes; 


TABLE VIII 
THE COMPILATION OF THE MINIMUM AMOUNTS OF METHIONINE, CYSTINE, GLYCINE AND TYROSINE, 
RESPECTIVELY, REQUIRED TO RESTORE COMPLETE CLOT RETRACTION TO WITHIN THE NORMAL LIMITS 
WHEN ADDED TO 5 CC. OF BLOOD FROM EACH OF FIVE CASES OF ESSENTIAL THROMBOCYTOPENIC 


PURPURA 
Clot Retraction Time 
Essential Thrombo-Cytopenic | Purpura Bld. 
Purpura Cases 5 ce. 

Methionine Cystine Glycine Tyrosine 
B. B. 8/13/36 Retr. none 150 mg. 150 mg. 150 mg. 150 mg. 
Platelets 68,000 24 hrs. Retr. comp. Retr. comp. Retr. comp. | Retr. incomp. 
Bleeding time 8 min. 3 hrs. 3 hrs. 6 hrs. 24 hrs. 
Active bleeding 
W. F. 6/9/39 Retr. none 300 mg. 300 mg. 300 mg. 300 mg. 
Post splenectomy 24 hrs. Retr. comp. Retr. comp. Retr. comp. Retr. none 
Platelets 60,000 3 hrs. 3 hrs. 6 hrs. 24 hrs. 
Bleeding time 1214 min. 
Active bleeding 
L. E. 1/15/40 Retr. none 150 mg. 150 mg. 150 mg. 150 mg. 
Platelets none 24 hrs. Retr. comp. Retr. comp. Retr. comp. Retr. none 
Bleeding time 11 min. 3 hrs. 3 hrs. 6 hrs. 24 hrs. 
Active bleeding 
R. C. 5/19/40 Retr. none 300 mg. 300 mg. 300 mg. 300 mg. 
Post splenectomy 24 hrs. Retr. comp. Retr. comp. Retr. comp. Retr. none 
Platelets 5,000 4 hrs. 4 hrs. 8 hrs. 24 hrs. 
Bleeding time 15 min. 
Active bleeding 
F. L. 4/27/40 Retr. none 200 mg. 200 mg. 200 mg. 200 mg. 
Platelets none 24 hrs. Retr. comp. Retr. comp. Retr. comp. Retr. none 
Bleeding time 1214 min. 2 hrs. 3 hrs. 6 hrs. 24 hrs. 
Active bleeding 


Case v. (F. L.) female, age 60, was ad- 
mitted to Beth Moses Hospital April 19, 1940, 
complaining: of bleeding from gums and per 
vaginum and “blood spots” over the body for 
past two weeks. Six years ago patient noted 
some “black and blue” marks over thigh which 
disappeared soon after with no recurrence until 
present episode. There was no history of inges- 
tion of drugs or acute inflammatory condition 
previous to onset of present complaints. Meno- 
pause was established at age of 50, and vaginal 


iodine number, 45.3; prothrombin time, as- 
corbic acid and fragility test within the normal 
limits; hemoglobin, 78 per cent; red blood 
count, 3,500,000; white blood count, 11,500; 
polynuclear leukocytes, 58 per cent; lym- 
phocytes, 35; mononuclears, 3; eosinophiles, 4; 
sternal puncture: polynuclear leukocytes (seg- 
mented), 48.5; polynuclear leukocytes (non- 
segmented), 30; myelocytes, 9; myeloblasts, 2; 
eosinophiles, 4; eosinophile myelocytes, 1; 
basophiles, 1; megakaryocytes, 1; lympho- 


| 
i 
| 
| 
= 
i 


New Series Vo t. LI, No. 2 


cytes, 35; nucleated red blood cells, 80/00 
white blood cells. Despite the administration 
of ascorbic acid, calcium gluconate and trans- 
fusion, the bleeding from gums, nose and 
vagina continued and progressively increased 
in Intensity, reaching alarming proportions. 
The whole body was actually covered with 
petechiae and extensive ecchymosis, including 
mouth and pharynx. On April 27, 1940, 5 cc. of 
blood was added to each of two test tubes, one 
of which contained 200 mg. of methionine, while 
the other served as the control. The clot in the 
latter did not retract in twenty-four hours, 
while the clot in the former retracted in two 
hours. At this time, 8 Gm. of methionine in 
milk was administered daily until May 27, 
1940, date of discharge. On May 6, bleeding 
from vagina completely ceased and only an 
occasional local oozing from an isolated area 
of gum was noted. Platelet count was 20,000, 
and clot retraction started in one and one-half 
hours, and was complete in three hours. On 
May 20, all bleeding had ceased and previous 
ecchymotic areas had practically disappeared, 
platelet count, 30,000; clot retraction complete 
in one hour and ten minutes. On May 27, there 
was no evidence of any bleeding and body was 
free of any petechiae and ecchymotic areas. On 
June 4, follow-up at home found patient enjoy- 
ing good health and free of any bleeding 
tendency. Blood examination revealed: plate- 
lets, 40,000; coagulation time, two minutes; 
bleeding time, three minutes; clot retraction 
complete in one hour. On July 22, the patient 
came in for check up and showed no evidence 
of any bleeding, gained weight and otherwise 
felt perfectly well. Hematological examination 
revealed: hemoglobin, 84 per cent; red blood 
count, 5,300,000; platelets, 120,000; clot retrac- 
tion complete in one hour and thirty minutes. 


DISCUSSION 


Many interesting and suggestive ob- 
servations with regard to the rdéle of the 
liver in clot retraction as applied to essen- 
tial thrombocytopenic purpura have taken 
form in the light of accumulated experi- 
mental data. Desaturation of fatty acids, 
a function attributed to the liver, is defi- 
nitely impaired in this disease as indicated 
by the Iow iodine numbers in seven cases of 
essential thrombocytopenic purpura. It has 
been shown in the text that cysteine 
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abolishes clot retraction in vitro for more 
than twenty-four hours. Cysteine is essen- 
tial in the formation of taurocholic acid by 
the liver. It is believed that cysteine, an 
intermediary in cystine degradation, first 
undergoes conjugation with cholic acid in 
the body, and the conjugated product is 
then oxidized to taurocholic acid. Hence 
impairment of liver function may seriously 
impede conjugation of cysteine with cholic 
acid and the further oxidation of the con- 
jugated product to taurocholic acid, with 
the resultant adverse effects of cysteine 
upon clot retraction. Cysteine is an -SH 
compound and acts directly on thrombin 
by reducing the -S-S- linkages in the 
protein of the thrombin when it is formed 
from prothrombin. The enzyme thrombin 
is only active when most of the sulphur 
is in the -S-S- form. Thus cysteine 
disturbs the consummation of the physio- 
logic mechanism of blood clotting with 
resultant inadequate clot retraction. Alter- 
ation of clotting time is directly dependent 
upon the amount of thrombin inactivated 
by cysteine. 

Clinically, the marked disparity with 
regard to results obtained by the adminis- 
tration of cystine and methionine, respec- 
tively, in the control of bleeding and 
restoration of clot retraction in essential 
thrombocytopenic purpura, points clearly 
to a disturbance in the metabolism and uti- 
lization of cystine in this disease. When an 
adequate amount of cystine and methio- 
nine, respectively, were added to blood 
from five cases of essential thrombocyto- 
penic purpura, clot retraction was restored 
to the normal levels by both cystine and 
methionine. However, when an adequate 
amount of cystine was administered to 
patients, B. B. and W. F., cessation of 
bleeding and the restoration of clot retrac- 
tion were tardy and variable, while the 
administration of methionine to patients, 
F. L. and L. E., was attended by a rapid 
and dramatic cessation of bleeding and 
restoration of normal clot retraction. The 
administration of cystine to patient, L. E., 
was not reflected by any noticeable changes 
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in the status of the bleeding tendency or 
clot retraction. When methionine was sub- 
stituted for cystine in this case, a rapid 
cessation of bleeding and restoration of 
clot retraction took place shortly there- 
after. Obviously, the marked improvement 
in the clinical course and the rapid ap- 
proach to normal clot retraction by the 
substitution of methionine for cystine gave 
added testimony to the assumption that 
utilization of cystine is impaired in this 
disease. The discovery by Jackson and 
Block* that methionine is capable of 
stimulating growth of rats subsisting on a 
basal diet poor in cystine conveys unusual 
significance to the effectiveness of methio- 
nine as a substitute for cystine with regard 
to control of bleeding and restoration of 
clot retraction in essential thrombocyto- 
penic purpura. 

It is often pointed out that removal of 
the spleen in essential thrombocytopenic 
purpura is attended by an immediate rise 
in platelets, cessation of bleeding and a 
return to normal clot retraction. These 
gratifying results do not always follow 
splenectomy as attested by the continuous 
and alarming bleeding, low platelet count 
and complete absence of clot retraction in 
patients, W. F. and R. C., after splenec- 
tomy. Many similar cases have been re- 
ported in the literature. In the light of these 
untoward results it cannot be said that the 
spleen is essentially the offending organ in 
this disease. On the other hand, the spleen, 
in performing its function as a “‘graveyard” 
rather than as a “slaughter house” for 
biochemically disqualified platelets, may 
become a burden and a liability, thus pre- 
venting the return of the liver to its normal 
role in the physiologic process of blood 
clotting and clot retraction. It stands to 
reason that the removal of the spleen would 
relieve the liver from fighting on two fronts, 
and allow it to recover the vital functions 
necessary for normal blood clotting and 
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clot retraction. In the very acute stage of 
the disease, removal of the spleen may not 
offer sufficient relief to the liver, resulting 
in the continuation of the bleeding tend- 
ency, absence of clot retraction and notably 
low platelet count. It therefore seems 
logical that adequate means instituted for 
the control of the bleeding tendency 
predicated on a physiologic basis is indi- 
cated preparatory to splenectomy. The 
oral administration of methionine in essen- 
tial thrombocytopenic purpura fulfills these 
requirements to the fullest extent and with 
most gratifying results. 


SUMMARY 


The influence of amino acids in the 
physiologic process of clot retraction and 
evidence pointing to impaired liver func- 
tion in essential thrombocytopenic purpura 
have been presented. Methionine is more 
effective than cystine in controlling spon- 
taneous bleeding and in restoring clot 
retraction in the acute form of essential 
thrombocytopenic purpura. The beneficial 
effects of the oral administration of methio- 
nine with regard to control of spontaneous 
bleeding and restoration of clot retraction 
have been definitely established and are of 
inestimable value in the management of 
both the acute and chronic stages of the 
disease. The use of methionine in this 
disease lends comforting support to the 
surgeon, preparatory to splenectomy. 
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that malignant melanoma of the 

mouth is rather uncommon. Since 
Weber (1859) reported the first tumor of 
this type on the palate, only fifty-four 
cases of this tumor in the mouth have been 
reported in the literature. Not included 
within the scope of this paper are two cases 
of melanoma of the tonsil (Morizad, 1923; 
Schibler, 1934) and five cases of melanoma 
of the pharynx (Seidel, 1905; Briinner, 
1938; Hiinermann, Kaufmann, Kretsch- 
mann—dquoted by Briinner). An analysis 
of fifty-four cases of malignant melanoma 
of the mouth collected from the literature 
has been made from which several impor- 
tant conclusions may be drawn. 

The neoplasm occurred in the male in 
thirty-frve cases and in the female in 
fourteen. Thus, although the number of 
reported cases is small, it seems that 
melanoma, like carcinoma, is more common 
in men. Unlike sarcoma, which is most fre- 
quent in youth, malignant melanoma is a 
disease of middle age. The average age of 
the patients was 46 years. The oldest was 
84 and the youngest 2 months. Individuals 
over 40 years of age comprised 68 per cent 
of the cases and only four under 25 years 
of age were reported. Krompecher (1918) 
has noted a remarkable case of congenital 
melanoma in an infant of 2 months. The 
figures seem to indicate that the neoplasm 
is more common in the white than in the 
colored races. Of the fifty-four cases re- 
ported, only six were in colored persons 
(viz. 4 Orientals and 2 Negroes). The com- 
parative rarity of melanoma in the colored 
races has been noted by Bishop (1932) and 
other authors. 

An analysis of the regional distribution 


* REVIEW of the literature reveals 


of the tumor in the mouth is interesting. 
In thirty-six patients it originated on the 
hard or soft palate. In fifteen it occurred 
on the alveolar process of the maxilla. It 
was reported once on the tongue, the 
mandible, the lower lip and the cheek, 
respectively. Since almost 93 per cent of 
the lesions were situated on the palate or 
superior alveolar process, the special predi- 
lection of the tumor for the maxilla is 
apparent and has given rise to much 
speculation. 

The lapse of time between discovery of 
the presence of the neoplasm by the patient 
and application for medical care varied 
greatly. The longest period was ten years 
and the shortest one month. In 70 per cent 
of the cases the interval was one year or 
less. The time factor is of vital importance 
when one considers the tendency of this 
tumor to metastasize early. Excluding the 
cases in which the presence or absence of 
cervical metastases was not mentioned, 
55 per cent of the patients had enlarged 
cervical glands when first examined and 
77 per cent developed cervical metastases 
during the course of the disease. These 
figures support the hypothesis that malig- 
nant melanoma of the mouth tends to 
metastasize primarily through lymphatic 
channels and that any method of treatment 
should be planned to take cognizance of 
this tendency. In eleven of the cases, pig- 
mented areas had been observed in the 
mouth prior to development of the neo- 
plasm. This is significant and will be con- 


sidered more fully. 


ETIOLOGY 


Trauma has been suggested as a causal 
agent in melanoma of the mouth, for 


* From the Department of Surgery, Royal Victoria Hospital and McGill University. 
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example, chronic irritation of the gingivae 
caused by malocclusion (Treves, 1886- 
1887) or by a wound of the palate (Roy, 
1907). Levi (1895) claimed that chronic 
infection might be a predisposing factor. 
According to others, the complicated em- 
bryologic development of the mouth, 
partly from ectoderm and partly from 
endoderm, results in a region where de- 
velopmental defects are likely to occur or 
cell rests to remain and, under some 
stimulus, to undergo proliferative neo- 
plastic change. In Krompecher’s case of 
congenital melanoma in a child only 2 
months old, its origin was attributed to the 
epithelial débris of a tooth which was in- 
volved in the tumor. 

Reiche (1924) has shown that about 50 
per cent of Negroes, Indians, Arabs and 
Chinese normally have pigmented areas in 
their oral mucosa and that the same con- 
dition is not uncommon among Caucasians. 
The pigmented areas were most frequently 
found in men, especially in those having 
dark hair. Since many mammals, e.g., the 
horse, cow, dog, deer, fox, lemur and some 
monkeys (Lagothrix lagotricha) often have 
deeply pigmented palates, a phylogenetic 
basis for the presence of pigmented areas 
in the human mouth and particularly on 
the superior alveolar ridge and palate is 
suggested. In the cases reported only one- 
fifth of the patients had noticed a pig- 
mented area on the oral mucosa prior to 
the development of the tumor. However, 
in the other cases it may have been present 
but insignificant mn size, or inaccessibly 
located, or the patient may have been 
unobservant. 

As already noted, practically 93 per cent 
of melanomas of the mouth originate on 
the superior alveolar ridge or palate. It 
seems probable that the tendency of the 
neoplasm to occur on the maxilla may be 
attributed to the complicated embryologic 
development of the latter and to the inclu- 
sion in it of cells which are capable of 
producing melanin, and that later in life 
some stimulus may cause these cells to 
undergo neoplastic proliferation. 


Baxter—Melanoma of Mouth 


FEBRUARY, IQ4I 


SYMPTOMS 


The majority of patients present them- 
selves for examination complaining of the 
presence of a swelling in the mouth which 
has been detected by the tongue. In many 
of the cases described this was the only 
symptom. In a few, the primary lesion had 
not been detected at all and the swelling 
caused by metastases in the cervical region 
was the reason for which the person sought 
medical advice. Enlargement of the cervical 
glands may sometimes exist without being 
observed by the patient. Hemorrhage is a 
frequent symptom because the neoplasm is 
usually soft and vascular and may be 
traumatized during mastication by the 
food or the teeth. Sometimes the patient 
squeezes the tumor or endeavors to remove 
it by some means and thus causes it to 
bleed. Ulceration is prone to develop fol- 
lowing trauma. If the tumor is large, 
exposed to frequent trauma, or if an in- 
flammatory reaction occurs as a result of 
ulceration, pain is likely to be complained 
of. Loosening of the teeth is a symptom of 
advanced invasion of the alveolar process 
of the jaw by the neoplasm, and irritation 
of the dental nerves in some cases may 
cause severe neuralgia of the branches of 
the fifth nerve. 

Gussenbauer (1886), Martens (1897), 
Roy (1907) and Baxter (1939) have re- 
ported cases in which the maxilla had been 
invaded by the tumor. Interference with 
phonation, dysphagia and dyspnea appear 
only if the tumor is large or is situated in a 
region likely to disturb functioning of the 
organs. Trismus Is also a late manifestation 
and occurs only if the growth is large 
enough to interfere with the movements 
of the mandible or cause reflex spasm of 
the muscles of mastication. 


PATHOLOGY 


According to various authors this neo- 
plasm has been thought to originate from 
epithelium, young connective tissue, lym- 
phatics, endothelium or perithelium of 
blood vessels, sheaths of nerve fibers and 
chromatophores. In view of the fact that 
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controversy still exists as to the origin of 
the cells of the neoplasm, perhaps it is 
advisable to designate it by the term 
“malignant melanoma,” pending further 
investigation. 

Grossly, the tumor is usually dark brown 
or black in color, soft and vascular. The 
surface is often nodular or warty, and the 
base may be sessile or pedunculated. These 
characteristics render the term “black- 
berry tumor” rather an apt description of 
the lesion. It may grow slowly or rapidly, 
or a sudden rapid increase in size may take 
place in a previously slowly growing tumor. 
Melanotic tumors in the mouth usually 
metastasize primarily through lymphatic 
channels to the regional lymph glands, un- 
like melanomas of the eye, which frequently 
metastasize through the blood stream with 
widespread dissemination. The metastases 
of a deeply pigmented tumor may show no 
trace of pigment (Ebermann, 1896; Sey- 
bold, 1899; Seidel, 1905), and the converse 
is true in that a primary tumor with little 
or no pigment may give rise to deeply 
pigmented metastases. Also, the local recur- 
rence of a pigmented tumor may be pig- 
ment-free (Liebold, 1901; Schibler, 1934). 

Microscopically, the neoplasm may show 
atrophy and thinning of the overlying 
stratified squamous epithelium. Beneath 
this the tumor cells may be large, poly- 
hedral and arranged in an alveolar fashion 
with a fine stroma which gives the growth a 
carcinomatous appearance. Frequently, the 
cells are oval or spindle-shaped and the ar- 
rangement sarcomatous or fibrosarcoma- 
tous in type. Pigmentation is marked in 
most cases but is unevenly distributed so 
that in one part of the tumor the cells may 
be filled with pigment and in another part 
they may contain none. If the pigment cells 
become overloaded, they may break down 
and liberate the melanin, which is absorbed 
by phagocytic histiocytes. A secondary 
purulent inflammatory reaction may occur 
if ulceration develops. Grossly, the tumor 
may appear to be almost black, but on 
microscopic examination the pigmentation 
is observed to be caused by extracellular 
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clumps or intracellular granules of yellow- 
ish or brownish pigment. The degree of 
pigmentation bears no relation to the 
malignancy of the tumor. 


DIAGNOSIS 


The most distinctive feature of this 
neoplasm is its color which, as already 
mentioned, is usually dark brown or black, 
and which leaves scarcely any doubt as to 
its identity. The surface is commonly nodu- 
lar or wart-like, and the tumor usually 
grows rapidly. The cervical glands may be 
enlarged, which fact provides further sup- 
port for the diagnosis. If the lesion is in an 
early stage and doubt exists as to the 
nature of the growth, a frozen section 
should be made, with previous preparation 
for the carrying out of a radical operation if 
the microscopic examination reveals a 
malignant melanoma. 

Certain other conditions may be con- 
sidered in differential diagnosis, pigmenta- 
tion by bismuth or lead, for example. The 
former condition is not uncommon, and 
large, solidly pigmented plaques may be 
present on the oral mucosa when bismuth 
has been used intensively as a specific 
therapeutic agent. New and Hensel (1921) 
have reported a case in which a fragment of 
lead from a pencil was embedded in the 
palatal tissues and simulated a melanotic 
tumor. Again, certain blood dyscrasias may 
cause small hemorrhagic areas in the oral 
submucosa, which may be mistaken for this 
neoplasm. 


TREATMENT 


As in the case of all malignant neoplasms, 
early diagnosis and treatment are of para- 
mount importance. Delay on the part of the 
patient in seeking medical advice or on the 
part of the doctor in diagnosis is often 
recorded. Only by early and adequate 
treatment may the high rate of mortality 
from this neoplasm be reduced. Once the 
tumor has reached a fair size in the mouth, 
in the majority of cases the adjacent 
lymphatics and regional lymph glands will 
be harboring metastatic tumor cells which 
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may not cause detectable enlargement of 
the lymph glands for months. 

As is usual when dealing with a disease 
which is refractory to treatment, many 
methods of therapy have been used em- 
pirically in the treatment of malignant 
melanoma, some of which will be enumer- 
ated. Injections of Coley’s fluid have not 
been found efficacious. P. W. Brown (1933) 
used colloidal lead phosphate in a case of 
malignant melanoma with large metastases 
in the groin, which had failed to respond to 
irradiation. Complete disappearance of all 
evidence of the disease resulted and the 
patient survived for over four years. How- 
ever, Meland and Lindberg (1936) have 
tried this method of treatment recently in 
two advanced cases with failure in both. 
- The effect of repeated injections of cobra 
venin and anavenin on spontaneous mela- 
notic tumors in the rabbit and the horse has 
been reported by Grasset and des Ligneris 
(1934). The neurotoxic action of the venin 
suggested a study of its action on mela- 
noma. At first there was marked regression 
in the size of the tumors, but unfortunately 
this was not maintained, probably owing 
to the development of antibodies in re- 
sponse to the antigen injected. Thus it 
seems unlikely that this method would be 
of therapeutic value in man. 

Irradiation. According to Adair (1936) 
only 2.5 per cent of malignant melanomas 
respond to irradiation, so that neither 
radium nor roentgentherapy is advisable as 
a major agent in treatment. Furthermore, 
rapid generalization of a melanotic tumor 
may occur after irradiation. Recently 
Wigby and Metz (1939) have tried irradia- 
tion of the pituitary gland in a case of 
malignant melanoma with generalized skin 
metastases, since they assumed that there 
might be some intimate connection between 
the secretion of the intermediate lobe and 
the abnormal growth and reproduction of 
melanin-containing cells, and they obtained 
marked regression of the nodules. However, 
in four subsequent cases with glandular 
metastases there was not the slightest 
response to this form of therapy and all the 
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patients died. In general, the futility of 
irradiation therapy as a sole or major 
method of treatment of malignant mela- 
noma of the mouth is shown by the results 
in those cases in which it was used. 

Surgery. More hope of cure is offered 
by surgery than by any other method in 
malignant melanoma of the mouth. The 
fact must not be overlooked that perhaps 
some of the sinister reputation of malignant 
melanoma may be attributed less to the 
extreme malignancy of the disease than to 
haphazard and unscientific methods of 
operative treatment. If the lesion is small 
and is situated on the maxilla, where these 
tumors in the mouth predominantly occur, 
electrocautery is the best means of destroy- 
ing it. The soft tissues should be cauterized 
widely beyond the margins of the growth 
and the cauterization should extend down 
to and include part of the bone which will 
sequestrate. If teeth are adjacent to or 
involved in the neoplasm, they should be 
extracted to afford better access. If the 
neoplasm is large, part or the whole of the 
maxilla may have to be destroyed by 
electrocautery. In the case of melanotic 
tumors situated on the mucous membrane 
of the cheek, lip or soft palate, wide excision 
of the lesion by electrocautery should be 
performed. 

Unfortunately, a block dissection of the 
neck was performed in only a few cases. 
Before considering the indications for a 
block dissection of the neck, the lymphatic 
drainage of the hard and soft palate should 
be recalled. According to Rouviére (1932), 
the lymphatic plexus of this region collects 
into vessels which drain in three different 
directions: an anterior group of vessels, 
present in 50 per cent, which leads to the 
submaxillary lymph glands after first pass- 
ing through the supramandibular glands, 
which are situated on the outer surface of 
the mandible in proximity to the facial 
vessels; a middle group, which is constant 
and empties into the superior deep cervical 
lymphatic glands, and a posterior group, 
present in 60 per cent, which drains into the 
retropharyngeal Iymph glands. The lym- 
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phatic plexus of the gingival mucosa on the 
external surface of the alveolar process 
drains into the submaxillary lymph glands. 
The middle group of lymphatic vessels 
usually anastomoses with those of the 
opposite side, while the anterior and 
posterior groups cross the midline in only 
about 50 per cent. 

If the neoplasm is situated on the ante- 
rior portion of the hard palate or alveolar 
ridge, metastases would probably develop 
in the supramandibular, submaxillary or 
superior deep cervical glands; whereas, if 
the tumor originated on the soft palate, 
metastases would probably appear in the 
retropharyngeal lymph glands, which are 
almost inaccessible to surgical intervention. 
If a block dissection is performed, the 
excision should be carried well above the 
inferior border of the mandible to include 
the supramandibular glands. 

While the complicated anatomic dis- 
tribution of the lymphatic drainage of the 
palate may raise doubts as to the advisabil- 
ity of performing a block dissection of the 
neck, in general if the neoplasm is large an 
extensive and careful dissection should be 
carried out on one or both sides, as indi- 
cated by the site of the tumor, whether the 
cervical lymph glands are palpable or not. 
On the other hand, if the neoplasm is small, 
the cervical glands are not palpable and the 
patient can be observed at regular inter- 
vals, it may be justifiable to postpone the 
neck dissection until the presence of cervi- 
cal metastases is detected. The presence of 
cervical metastases does not contraindicate 
radical operation, as is shown by a case of 
Dr. J. B. Brown, reported as follows: 


“Wide excision with electro-cautery of a 
malignant melanoma of the skin in the tem- 
poral region was followed in a few months by 
the development of a cervical metastasis as 
large as a small egg. An extensive block dissec- 
tion of the neck was performed. A short time 
later a recurrence developed in the skin of the 
neck. Wide excision of this lesion was carried 
out and the patient has remained free from any 
sign of the disease for 5 years.” 


Obviously no surgical treatment should 
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be attempted until the presence of pulmo- 
nary or visceral metastases has been dis- 
proved as far as possible by appropriate 
examinations. 


PROGNOSIS 


Admittedly, melanotic tumors of the 
mouth, like such tumors of the rectum, 
offer a very poor prognosis. This is sub- 
stantiated by the fact that the usual dura- 
tion of life after the true nature of the 
lesion was recognized was from one to two 
years in the cases reported. Gussenbauer’s 
case, it is true, showed a recurrence after 
four years, and Weber’s patient was free 
from recurrence six years after operation. 
However, these were exceptions. The only 
hope of improvement in the results lies in 
early recognition, wide destruction of the 
primary lesion, preferably by electro- 
cautery and block dissection of the cervical 
Iymph glands which drain the affected 
area. 


CASE REPORT 


The following case of malignant melano- 
ma of the mouth, which was attended in 
the Oral and Plastic Surgery Department 
of the Cook County Hospital, Chicago, 
is reported with the permission of Dr. 
W. H. G. Logan, who treated the case. 


M. S., a white male, aged 42, was admitted 
March 18, 1938. The patient stated that nine 
months previously he had noticed some small 
red papules on the mucosa above the upper 
central incisors, which contained a_ small 
amount of clear fluid. He squeezed these fre- 
quently to release the contained fluid, but they 
quickly reformed. A month later the papules 
became larger, bluish-black in color and lobu- 
lated. Since then the tumor had grown steadily 
in size. Shortly after he had observed the 
tumor on the labial mucosa, a similar lesion 
developed on the lingual side of the upper 
central teeth, probably by extension through 
the interdental embrasures via the interdental 
papillae. One month before admission a pea- 
sized Jump developed behind the incisor teeth. 
It was reddish at first and then became bluish- 
black in color. It was painful, probably owing 
to trauma caused by the teeth during mastica- 
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tion. A few days later, when the patient was 
squeezing it, a piece of the tumor about the 


size of a half pea was dislodged. It was black 
and felt “rubbery.” 
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Physical Examination. Examination of the 


ears, nose and throat revealed nothing remark- 
able. The fundi were normal. The cervical, 
axillary and inguinal glands were not palpable. 


é 


Fic. 1. Primary malignant melanoma of the mouth in a 


white male, aged 42 years. Duration nine months. 


Local Condition. A bluish-black mass, 2 
1. X 0.5 cm., firm in consistency, with a 
pebbled or lobulated surface, was situated on 
the mucous membrane above the upper in- 
cisor teeth. (Fig. 1.) A few small, discrete, 
black pigmented areas were observed on the 


Fic. 2. Same case several months after removal 
of the neoplasm by electrocoagulation, show- 
ing separation of a sequestrum of part of the 
maxilla. 


mucosa a few millimeters from the main 
tumor. On the lingual surface of the incisor 
teeth there was an extension of the tumor as 
a flat, black pigmented area on the palate 
about 1 X 1.5 cm. An x-ray examination of 
the maxilla showed that it had not been in- 
vaded by neoplasm. 


A roentgenogram of the chest showed old 
calcified lesions in both apices. The cardio- 
vascular system and the abdomen appeared 
normal. A few brownish moles were present on 
the integument but none showed any evidence 
of neoplastic change. 


Fic. 3. Same case six months postoperatively, 
showing regeneration of the oral mucosa. 


Laboratory Tests. The blood findings were 
within physiologic limits and the Wassermann 
reaction was negative. There was no melanuria 
and the urine was essentially negative. X-ray 
examination of the stomach and duodenum 
showed nothing unusual and_proctoscopic 
examination revealed no evidence of a mela- 
noma in the rectum or sigmoid colon. 

Biopsy. Microscopic examination showed 
a polypoid structure with an overlying strati- 
fied squamous epithelium which for the most 
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part was rather thinned and atrophied. (Fig. 4.) of the mouth reported in the literature are 
Beneath this was a solid mass of closely analyzed. The neoplasm occurred in males 


packed, fusiform-shaped cells with large, more commonly than in females. In the 


Fic. 4. Photomicrograph of the neoplasm (same case). 
It is composed of large melanoblastic tumor cells of im- 
mature character with fine granular brownish pigment 
in the cytoplasm. There are also large collections of 
brownish pigment in phagocytic cells between the 


tumor elements. 


elliptical nuclei and poorly defined cytoplasmic 
boundaries. Many of the cells showed the 
presence of fine, granular, brownish pigment in 
the cytoplasm. There were also large collec- 
tions of brownish pigment in phagocytic cells 
between the tumor elements. 

Diagnosis. Melanocarcinoma. 

Treatment was begun on April 12, 1938. 
After extraction of the upper incisor and bi- 
cuspid teeth to afford free access to the lesion, 
the entire mucous membrane including the 
tumor was destroyed by electrocautery as far 
back as the molar teeth. Then the bared bone 
of the maxilla was thoroughly cauterized. As 
a result, a sequestrum involving about half 
the thickness of the bone separated after 
several months. (Fig. 2.) The palate gradually 
became covered with epithelium (Fig. 3) and 
eighteen months postoperatively there was no 
evidence of recurrence in the mouth, the 
cervical lymph glands or the lungs, and the 
patient was in good health and able to carry 
on his usual work. 


SUMMARY 
Fifty-four cases of malignant melanoma 


majority of cases (68 per cent) the patient 
was over 40 years of age. The youngest was 
a baby of 2 months and the oldest a 
woman of 84. Most of the cases occurred in 
Caucasians. Only six in the colored races 
were reported. 

The complicated embryologic develop- 
ment of the maxilla, which is formed partly 
from ectoderm and partly from endoderm 
with inclusion of cells in the mucosa capa- 
ble of forming melanin, has been advanced 
as the reason for the extraordinary predi- 
lection of the neoplasm for the maxilla 
(93 per cent of cases of melanoma of the 
mouth). Not infrequently the neoplasm 
developed from a pigmented area which 
had been present on the palate for many 
years. 

The most common sign is the presence of 
a rapidly growing “blackberry tumor” in 
the mouth. Hemorrhage, pain, loosening of 
the teeth, cervical metastases, dysphagia, 
dyspnea, interference with phonation and 
trismus may occur. If doubt exists as to 
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the diagnosis, a frozen section may be made 
with the intention of performing a radical 
operation if a malignant melanoma is 


present. 
The treatment of choice is surgery. Wide 


removal of the primary growth by electro- 
cautery may be performed, followed by 
block dissection of the cervical lymph 
glands into which the area involved drains. 


_The possible presence of pulmonary or 
visceral metastases should be considered 


before surgical treatment Is attempted. 
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SPONTANEOUS INTERNAL BILIARY FISTULA* 


E. L. Etrason, M.D. AND Lioyp W. STEVENs, M.D. 
PHILADELPHIA, PENNSYLVANIA 


INCIDENCE 


PONTANEOUS internal biliary fistu- 
S lae, while not surgical curiosities, are 

very uncommon. Among the 15,677 
operative cases on Surgical Section A in the 
Hospital of the University of Pennsylvania 
from September 1, 1922, to September 1, 
1939, the condition has been encountered 
frve times. With the exception of one in- 
stance the diagnosis was made at the oper- 
ating table. In 1925, Judd and Burden! 
reported 153 cases of spontaneous internal 
biliary fistula operated upon at the Mayo 
Clinic. The condition was diagnosed pre- 
operatively in only two instances. Only 
seven cases appeared in 6,000 autopsies at 
the Cook County Hospital according to 
reports of Davison and Aries? in 1938. In 
none of these was an ante mortem diag- 
nosis made, the true state of affairs being 
recorded incidentally at autopsy. Roth, 
Schroeder and Schloth found forty-three 
cases In 11,000 autopsies. Bernhard* re- 
ported the finding of 109 internal biliary 
fistulae in 6,263 cases of surgical interven- 
tion upon the biliary passages, with a per- 
centage incidence of 1.8. 

It is the purpose of this brief discussion 
to consider the pathogenesis, diagnostic 
features and importance, and in the light of 
these facts present for consideration the 
cases appearing on our service in this clinic. 
The presence of a spontaneous internal bil- 
iary fistula according to Judd and Burden! 
is merely another example of nature’s at- 
tempt at self healing, the fistula being a 
complication of a pre-existent pathological 
process. 


TYPES 


A perusal of the literature in this field 
serves to impress upon one the multiplicity 
* From the Surgical Section of the Hospital of the University of Pennsylvania, Philadelphia. 
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of conditions which may produce spontane- 
ous internal biliary fistula. The recorded 
types include: (1) Communications be- 
tween the biliary tree and the esophagus, 
stomach, duodenum, jejunum, ileum, ap- 
pendix and colon; (2) communications be- 
tween the biliary tree and the bronchi or 
pleura; (3) communications between the 
biliary tree and the urinary tract, umbili- 
cus, fallopian tubes, uterus, vagina, ovarian 
cysts and pericardium; and (4) various 
complex combinations involving more than 
two viscera, 1.e., cholecysts—duodenal colic 
fistulae. 

Dean® includes reported cases of com- 
munications between the biliary tract and 
the portal vein and hepatic artery in his 
recent discussion of the subject. The term, 
“biliary tree,” has been used to include the 
liver, gallbladder and the extra hepatic bile 
duct. 

The relative frequency of the various 
types is well illustrated by the series of 
Judd and Burden! at the Mayo Clinic. Of 
their 153 cases, 117 communicated with 
the duodenum, twenty-six with the colon, 
four with both colon and duodenum and 
only six with the stomach. In Bernhard’s® 
series of 109 cases, fifty-six represented 
spontaneous communications between the 
biliary tree and the duodenum, thirty-six 
with the colon, twelve with the stomach 
and five with multiple viscera. These fig- 
ures are in accord with the incidence of the 
various types as reported in smaller series 
and isolated case reports. 


PATHOGENESIS 


The question of the primary pathologic 
process responsible for the appearance of 
the fistulous tract is of considerable inter- 
est. With the exception of occasional iso- 
lated cases, spontaneous internal biliary 
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fistulae appear as complications of one 
of three pre-existing conditions, namely, 
chronic calculous cholecystitis, peptic ulcer, 
and gastrointestinal malignancy. Well over 
go per cent of all these cases reported in the 
literature have been ascribed to chronic 
cholecystitis in one of its various stages. 
The high incidence of these fistulae in the 
female, three to one, is merely an index of 
the usual preponderence of gallbladder dis- 
ease in that sex. Wakefield, Vickers and 
Walters‘ in discussing cholecystoenteric fis- 
tulae state that they are produced in one 
of three ways: by perforation of the gall- 
bladder and intestine by stones, by perfora- 
tion of the intestinal tract and gallbladder 
by a peptic ulcer and by perforation of the 
intestines and gallbladder by carcinoma. 

It seems likely, therefore, that calculous 
cholecystitis is essential to the formation of 
a large majority of the spontaneous internal 
biliary fistulae that appear. Exceptions 
would include perforating peptic ulcers, 
gastrointestinal malignancy involving the 
stomach or the proximal end of the trans- 
verse colon and malignancy of the gall- 
bladder or ducts with ultimate extension 
into the gastrointestinal tract. Davison and 
Aries? report an unusual instance of spon- 
taneous anastomosis between the short 
proximal end of a traumatically severed, 
strictured common bile duct and the pylorus 
of the stomach. 

Dean® offers the following logical ex- 
planation for the appearance of an internal 
fistula on the basis of gallbladder disease: 


“After repeated attacks of acute inflamma- 
tion, the gall bladder or bile ducts become ad- 
herent to the nearest portion of gut. The first 
part of the duodenum, the proximal end of the 
transverse colon, and the pyloric end of the 
stomach are the usual sites of involvement, in 
the order of their frequency. Then during an 
acute attack perforation of the adherent vis- 
ceral walls occurs due to the necrotizing action 
of contained calculi or bulging empyema... . 
Another possibility is that rupture of a diseased 
gall bladder produces a pericholecystic abscess 
which secondarily necrotizes the gut wall to 
establish the fistula.” 
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Eliason and McLaughlin,‘ in a discourse 
on perforation of the gallbladder, state that 
these perforations occur in from 1 to 3 per 
cent of all cases of biliary disease and 
further that perforation usually occurs in 
patients with a long standing history of 
chronic calculous cholecystitis. They report 
a case of a 57 year old, white male, operated 
upon for common duct obstruction and 
found at operation to have, in addition to 
common duct stones, a circular, firm gall- 
stone, 2.5 cm. in diameter, lodged in the 
meso of the hepatic flexure of the colon 
adjacent to the gallbladder fossa. The stone 
had not eroded into the lumen of the colon 
but does serve as an excellent example of a 
step in the formation of the internal fistula 
through the medium of gall-bladder disease. 
The remaining forms of internal spontane- 
ous fistulae are medical curiosities and their 
pathogenesis of little moment. 


DIAGNOSIS 


As has been indicated above, the diag- 
nosis of this condition is usually made at 
the operating or autopsy table. When one 
considers that the majority of these fistulae 
appear with no suggestive subjective or 
objective signs, the conclusion is forthcom- 
ing that diagnosis is an important issue. 
The subjective symptoms associated with 
the presence of a fistula are usually those 
compatible with non-fistulous biliary tract 
disease. Occasional situations arise which 
may cast some diagnostic light on the 
pathologic process present. It has been 
pointed out that many patients receive 
sudden and often permanent relief from 
all their symptoms when the fistula is 
formed and free access to the gastro- 
intestinal tract is afforded for the septic 
biliary contents. Dean® reports such an 
instance in a patient diagnosed preopera- 
tively. This patient developed a tender, 
palpable gallbladder during a_ typical 
attack of acute cholecystitis. After a few 
days the palpable mass disappeared to- 
gether with the associated acute pain. 
Within the next forty-eight hours the 
patient developed an acute intestinal 
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obstruction. At operation a large gallstone 
was found impacted in the lower ileum. 
This patient was the only one in his series 
of twenty-nine cases in whom the symp- 
toms indicate the time of formation of the 
fistula. 

The passage of gallstones by bowel or 
their emesis and expectoration is strong 
presumptive evidence for suspecting the 
presence of an internal biliary fistula. 
One must bear in mind, however, that 
while vomiting of gallstones is suggestive 
of a gastric or upper duodenal communica- 
tion, it is not necessarily so, since bile is 
frequently regurgitated into the stomach 
and it is conceivable that small stones 
could accompany it. Intestinal obstruc- 
tion due to intraluminal stones occasionally 
has been the basis for a diagnosis of an 
internal biliary fistula. The passage of 
stones with the feces is significant only 
if the stones are too large to have passed 
through the ampulla of Vater. According 
to Wangensteen’ a case of obstruction due 
to a gallstone is invariably an indication 
of the presence of an abnormal communica- 
tion between the biliary passages and the 
gastrointestinal tract. Instances are re- 
ported in which an intestinal obstruction 
is said to have occurred in the absence of 
such an abnormal communication. In 
such instances, however, it would appear 
unlikely that the gallstones were large 
enough to cause a mechanical block of the 
bowel, for rarely if ever do stones of that 
size pass through the ampullary opening 
of the choledochus. The usual site of lodge- 
ment is in the lower ileum. It has been 
shown that the fistula may not remain 
patent, for at the time of operation or 
post-mortem the only evidence of a fistu- 
lous tract frequently is the presence of 
dense adhesions. 

The diagnosis of acute intestinal obstruc- 
tion due to gallstones should be considered 
in any patient who suddenly develops signs 
and symptoms of intestinal obstruction 
after a prolonged period of biliary tract 
disease. Wakefield, Vickers and Walters® 


are of the opinion, however, that a history 
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of chronic cholecystic disease is of no 
value, since in many cases intestinal 
obstruction, regardless of the cause, is 
accompanied by such a history. Of their 
ten reported cases of intestinal obstruction 
due to gallstones occurring at the Mayo 
Clinic, only three had definite symptoms 
of chronic cholecystic disease. Two had an 
indefinite history, and the rest had no 
symptoms ordinarily associated with such 
a condition. One significant pomt which 
they did point out in speaking of these 
cases was the fact that five of the ten cases 
had recurring attacks of intestinal obstruc- 
tion prior to the onset of a complete ileus. 
McQueeney’ emphasizes this same feature 
of gallstone obstruction in his study of 
149 cases gathered from various authors. 
He states that approximately 2 per cent 
of all cases of mtestinal obstruction are 
due to gallstones. A large percentage of 
these presented intermittent obstruction. 
From his review of their case histories he 
gathered that at first the obstruction was 
incomplete. Relief was apparently afforded 
by the stone’s moving back into a larger 
segment of the intestine. Finally, the stone, 
being propelled into a narrow part of the 
ileum, becomes lodged there and produces 
a complete block. In practically every 
case in which the location of the obstruc- 
tion was mentioned it was within two feet 
of the ileocecal valve. 

A review of the world’s literature by 
Lowman and Wissing” revealed ten cases 
in which a definite roentgenographic diag- 
nosis of gallstone obstruction was made 
prior to operation. They added one addi- 
tional case to this series from their own 
practice. All of these diagnoses were made 
by employing a contrast medium in the 
roentgenography of the gastrointestinal 
tract. As pointed out by Ochsner" one 
must recognize in such cases the risk 
associated with the oral administration of 
barium sulfate because of the danger of 
making the ileus more acute. It is con- 
ceivable that a simple scout film of the 
abdomen may visualize a radio-opaque 
stone at some point distant to the gall- 
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bladder region in a patient suffering from 
intestinal obstruction, thus suggesting an 
intraluminal calculus as the obstructing 
factor. 

Despite the apparent difficulty in clin- 
ically diagnosing the presence of a spon- 
taneous internal biliary fistula, Lénner 
Blad,!2 writing in Acta Radiologica in 
1932, was able to collect from the current 
literature forty proven cases of spon- 
taneous internal biliary fistulae diagnosed 
roentgenographically in addition to two 
cases of his own similarly diagnosed. 
Roentgenographic diagnosis, though rarely 
applicable, is based upon the demonstra- 
tion of air or a contrast medium in the bile 
passages, thus showing the probable pres- 
ence of an artificial fistulous tract. It is a 
well known fact, however, that the passage 
of barium through the ampulla of Vater 
and up into the common duct Is occa- 
sionally encountered in routine gastro- 
intestinal roentgenography. Since Lénner 
Blad’s paper appeared there have been a 
number of isolated cases diagnosed pre- 
operatively and incidentally in this manner. 


CASE REPORTS 


Because of the relative infrequency of 
this condition experienced in other clinics 
we wish to report five cases of spontaneous 
internal biliary fistula encountered on 
Surgical Section A in the Hospital of the 
University of Pennsylvania during the 
past seventeen years. 


Case. C. Y., female, 63 years of age, was 
admitted to the hospital complaining of nausea 
and vomiting of four days duration. The pa- 
tient had previously been perfectly well with no 
complaints referable to the biliary or gastro- 
intestinal tracts. Four days preceding her hospi- 
talization she began to complain of intermit- 
tent, colicky abdominal pain associated with 
nausea and later vomiting. The vomiting, at 
first bile stained, gradually became fecal in 
character. She had not had a bowel movement 
during the five days preceding her admission. 

Physical examination showed a dehydrated, 
white female with the tumultous peristalsis of 
mechanical obstruction and abdominal disten- 
tion. There was moderate tenderness in the 
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R.U.Q. The diagnosis was acute intestinal 
obstruction. 

At operation the day following admission a 
tremendously dilated small gut was found 
proximal to a huge gallstone obstructing the 
lumen of the upper ileum. 


Note: This patient illustrates gall stone 
intestinal obstruction appearing in an 
individual with no previous history of gall- 
bladder disease. The site of obstruction is 
quite typical. 


Case ur. J. R., female, 79 years of age, was 
admitted to the hospital complaining of jaun- 
dice, fever, chills and abdominal pain. Nineteen 
years before her gallbladder had ruptured into 
her duodenum. Four days later she developed 
acute intestinal obstruction due to a gallstone 
in the upper ileum. She was operated upon 
successfully and remained perfectly well until 
ftve days before this, her final admission, when 
she began to complain of a dull, aching epigas- 
tric pain. The pain gradually developed into an 
attack of gallbladder colic associated with 
Charcot’s fever, chills and jaundice. 

Physical examination revealed an acutely ill, 
delirious, deeply jaundiced, obese female, with 
tenderness in her right upper quadrant, fever 
and leukocytosis. The diagnosis was common 
duct obstruction, chronic calculous cholecystitis. 

Although in desperate condition she was ex- 
plored under local anesthesia and an internal 
fistulous tract between the gall-bladder and the 
second portion of the duodenum was found. 
The gallbladder was filled with gas and white 
bile and in addition contained three stones. The 
opening of the duodenum was repaired and a 
cholecystostomy and choledochostomy _per- 
formed. The patient died within twenty-four 
hours of operation without regaining conscious- 
ness. 


Note: This case serves to illustrate a 
spontaneous internal biliary fistula, pres- 
ent asymptomatically for nineteen years, 
suddenly producing symptoms when, due 
to closure, the fistula no longer was able 
to serve as a “‘cure”’ for the pre-existing 
pathologic process. 


Case. S.B., female, 73 years of age, was 
admitted to the hospital complaining of epigas- 
tric pain and tenderness. During the preceding 
twenty-eight years she had suffered repeated 
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attacks of gallstone colic. On at least two occa- 
sions she had been visibly jaundiced. A Graham- 
Cole test performed two years before revealed 
multiple calculi in the gallbladder. 

Physical examination on admission revealed 
an acutely ill patient with fever, leukocytosis, 
R.U.Q. tenderness and rigidity. The diagnosis 
was chronic calculous cholecystitis with cystic 
duct obstruction. 

The abdomen was explored through an upper 
right rectus incision and an acutely inflamed 
gallbladder was found practically filled with a 
large stone. A second stone was lodged in a 
pouch at the ampulla. A fistulous tract passing 
between the second portion of the duodenum 
and the gallbladder was discovered. The fistu- 
lous opening in the duodenum was closed and a 
cholecystostomy performed. The patient died 
of cardiac failure on her seventh postoperative 
day. 


Note: This patient presents an example 
of a cholecystoduodenal fistula appearing 
as a complication of a long standing chronic 
calculous cholecystitis. A large percentage, 
indeed the majority, of spontaneous in- 
ternal biliary fistulae would fall into this 


group. 


CasEiv. A.G., female, 69 years of age, was 
admitted to the hospital complaining of ab- 
dominal pain and vomiting of forty-eight hours’ 
duration. For six years she had been having 
attacks of right upper quadrant pain without 
jaundice. Three days preceding her hospitaliza- 
tion she developed signs and symptoms of an 
acute intestinal obstruction. 

Physical examination on admission revealed a 
desperately ill patient with fever, leukocytosis, 
a distended abdomen and hyperactive peristal- 
sis appearing in rushes. Her abdomen was 
tender and rigid throughout. The diagnosis was 
acute intestinal obstruction. 

During her first forty-eight hours in the hos- 
pital she began to improve symptomatically, 
passed gas by bowel and lost most of her disten- 
tion. Finally her obstructive symptoms reap- 
peared and operation was performed on her 
third hospital day. An extensive carcinoma of 
the gall-bladder which had perforated into the 
duodenum was found. In addition there was a 
large gallstone lodged in the Iumen of the jeju- 
num producing intestinal obstruction. Adjacent 
to the stone there was a small eroded, perfora- 
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tion of the jejunal wall and a resulting peritoni- 
tis. The patient died on the day of operation. 


Note: This case illustrates one of the 
unusual types of cholecystoduodenal fis- 
tulae appearing in a patient with carcinoma 
of the gall-bladder. It further bears out 
the statement that gallstone ileus is often 
characterized at first by partial and inter- 
mittent obstruction and later becomes 
complete. The jejunal perforation from an 
intraluminal stone is an unusual and 
bizarre complication. 


Case v. M.S., female, aged 72 years, was 
admitted to the hospital complaining of severe 
colicky epigastric pain, obstipation and vomit- 
ing of six days’ duration. Ten months previ- 
ously she was admitted to another hospital with 
a diagnosis of acute cholecystitis. She refused 
operation and proceeded to recover from her 
acute right upper quadrant pain and tenderness 
without event. She had remained well until the 
onset of her recent difficulties beginning six 
days before. During this period preceding ad- 
mission her vomiting continued ten to twelve 
times daily and became fecal in character. 

Examination on admission revealed a de- 
hydrated, apathetic, white female complaining 
of paroxysmal right lower quadrant pain and 
repeated vomiting of fecal-like material. There 
was a right lower quadrant appendectomy scar 
with an associated incisional hernia which was 
easily reduced. The abdomen was markedly 
distended and peristalsis was of the hyperac- 
tive, obstructive type. In addition, the patient 
was suffering from auricular fibrillation. Blood 
serum chlorides—6o milliequivalents per liter; 
B.U.N.—oo0 mg. per cent. A roentgenogram 
revealed multiple distended small bowel loops. 
After decompression of the small bowel via 
Miller-Abbott tube and correction of fluid and 
electrolytic balance, the patient was operated 
upon under spinal anesthesia. A large gallstone 
3 cm. in diameter was removed from the ileum 
where it was producing complete obstruction. 
Subsequently, the patient made an uneventful 
convalescence. 


This, the last of our series, represents 
the picture and history commonly associ- 
ated with spontaneous internal biliary 
fistulae resulting in intestinal obstruction— 
a long-standing gallbladder history fol- 
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lowed by the sudden onset of acute 
obstruction. So suggestive was the history 
that a preoperative diagnosis was made. 


SUMMARY 


1. We have considered briefly the inci- 
dence, the relative frequency of the various 
types and the pathogenesis of spontaneous 
internal biliary fistulae. 

2. In addition we have studied the 
reported cases from the medical literature 
in an effort to ascertain the characteristic 
diagnostic features common to many. 

3. Finally, we have reported five cases 
taken from our own records during the 
past seventeen years, all of which in some 
measure bear out the aforementioned 
factual data recorded in other clinics. 
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STAPHYLOCOCCUS PROSTATITIS TREATED WITH 
STAPHYLOCOCCUS TOXOID* 


Atvin C. DruMMOND, M.D. 
Assistant Urologist and Chief of Urologic Clinic, New York Post-Graduate Hospital 
NEW YORK, NEW YORK 


N the twenty-seven cases of prostatitis 
I reported here, staphylococcus was ei- 
ther the only or the predominant or- 
ganism present. The staphylococcus is 
considered to be of pathologic significance 
only when the prostavic smear, as well as 
the prostatic culture, is strongly positive. 
It must be remembered that staphylo- 
coccus is the organism normally found 
about the glans penis, prepuce, and fossa 
navicularis. 

Staphylococcus albus is found much more 
frequently than Staphylococcus aureus, es- 
pecially in urethral discharges. Staphylo- 
coccus aureus, when present, causes more 
profuse suppuration and more severe con- 
stitutional effects. It is suggested that 
staphylococci normally present may be- 
come pathogenic when the lining of the 
genitourinary tract becomes damaged. It is 
also wholly possible that a descending in- 
fection from the upper genitourinary tract 
may give rise to a staphylococcus infection 
in the lower genitourinary tract. 

The prostate is probably the most com- 
mon organ of the genitourinary tract to be 
invaded by the staphylococcus. The indi- 
vidual with such an infection may be com- 
pletely unaware of its source, as far as his 
symptoms are concerned. The first sign 
may be repeated attacks of boils, the focus 
of which is the prostate. 

The symptoms found in this series, in 
order of frequency, were: (1) nonspecific 
mucoid discharge, found in twenty of the 
twenty-seven cases; (2) pain in the lower 
lumbar and sacroiliac regions; (3) pain and 
fatigue in the calves of the legs, especially 
toward the end of a working day; (4) head- 
ache; (4) terminal pain on urination; (6) 


burning on urination; (7) general malaise; 
(8) posterior urethral discomfort; (9) burn- 
ing at the tip of the penis; (10) perineal dis- 
comfort (itching and crawling sensations); 
(11) pain in the inguinal region. 

Tenderness of the prostate was a more or 
less constant finding in all the cases studied, 
sometimes accompanied by hypertrophy. 
Cases occurring in men from 30 to 50 years 
of age were intentionally selected in order 
to rule out the complicating problem of 
such hypertrophy. 

Each of the twenty-seven patients stud- 
ied underwent the following treatment: 

1. Smear and culture of the prostatic 
fluid. 

2. Grading of the type of prostatic 
enlargement. 

3. Initial intradermal skin dose of .o1 
c.c. of the toxoid on the volar aspect of the 
forearm. 

4. Reading of the resultant reaction in 
twenty-four hours, and if the resulting 
erythema were 3 by 3 inches or less, then: 

5. A biweekly subcutaneous injection of 
.I c.c. of the toxoid with doses increasing 
by .1 c.c. in alternate detoid regions. 

6. When 1 c.c. was reached, the dose was 
repeated weekly for two months. 

7. Prostatic massage every ten days to 
promote adequate drainage and to note the 
changes in the cell population of the ex- 
pressed fluid. 

The initial smear was usually high in 
total cell count. Many times the staphylo- 
coccus organisms could easily be made out, 
but the culture was the determining factor 


¢ Product used was staphylococcus toxoid #2, pre- 
pared by Lederle. It is of the 1000 unit strength and is 
the same as that previously issued undiluted. 


* From the Department of Urology, New York Post-Graduate Hospital and Medical School, Columbia University, 
Joseph A. Hyams, m.p., Director. 
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in deciding whether the case would be clas- 
sified with the group we were studying. The 
most frequent organisms accompanying the 
staphylococcus in the cultures were found 
to be: 

1. Diphtheroids of undetermined classi- 
fication. We are inclined to agree with 
Cumming and Chittenden that these are 
probably mutations of the staphylococcus. 

2. Hemolytic streptococci. 

3. Large Gram-positive cocci, classifica- 
tion undetermined. These are mentioned 
frequently by various investigators and are 
thought by most to be nonpathogenic. 

Twenty-five colonies per loopful of either 
Staphylococcus aureus or albus were con- 
sidered a positive culture. 

The most common symptoms complained 
of following the toxoid injection subcutane- 
ously were: 

1. Fever: 100°-101°F. The 101° tempera- 
ture occurred in only one of our patients. 

2. Rheumatoid pains in the neck and 
arms, and between the shoulders. 

3. Dull frontal headaches. 

4. Local soreness in the immediate area 
of injection. 

5. Slight induration about the injected 
site. 

If during the period of increasing dosage 
to the 1 c.c. dose, the individual experienced 
any of the above symptoms, he was then 
given exactly the same dose he received at 
the last treatment, and kept on this dose 
until these symptoms disappeared. 

Toxoid is prepared from staphylococcus 
toxin by the addition of formalin in the 
same manner as the diphtheria prophylac- 
tic is produced. Dolman and Whitby have 
reported encouraging results with the staph- 
ylococcus toxoid. 

The toxoid is issued in two strengths, 
weak and strong, the weak being one-fifth to 
one-tenth of the strong. The latter was used 
in this study. 

There were two failures in this series: one 
had many orthopedic complaints which 
confused any attempt at effective cure. The 
other patient, while under treatment for 
his prostatic infection, was also being 
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treated for a series of infected sebaceous 
cysts. In addition, he had an infected right 
ethmoid sinus. 

Results of treatment were: (1) relief of 
initial symptoms in twenty-five of the 
twenty-seven cases; (2) subsidence of ini- 
tial signs; (3) generalized constitutional im- 
provement evidenced by a gain in weight, 
improvement of skin tone, and an increased 
energy quotient; (4) final negative prostatic 
smear as evidenced by a normal cytology of 
the prostatic fluid; (5) absence of the staph- 
ylococcus from the culture of the prostatic 
fluid; (6) satisfactory removal of all in- 
fected foci. 


DISCUSSION 


It is most important to rule out other 
possible foci of infection. The two failures 
in this series are attributed to our inability 
to recognize that the prostate was a second- 
ary focus. This is further proved to be true 
in the case of the patient with the infected 
sebaceous cysts and sinuses. After these had 
been effectively treated, the prostate was 
cleared rapidly of its infection. 

Patients presenting the initial symptoms 
listed elsewhere may have what appears on 
palpation to be a normal prostate gland. 
Such a gland, if infected with staphylo- 
coccus, may be etiologically important. 
This type of gland may appropriately be 
compared to the small, buried, innocent- 
looking tonsil which often is a more danger- 
ous focus than the huge tonsil with better 
drainage. 

We have noted the change from leuco- 
cytes to monocytes in the prostatic fluid as 
the prostate frees itself from the staphylo- 
coccus organisms. Cumming and Chitten- 


den mention the change in cell population © 


and suggest that these monocytic cells are 
in some way linked to the production of 
immune reactions. It would follow, then, 
that too frequent prostatic massage Is 
undesirable. 

It is entirely possible that the bacterio- 
static or bactericidal contents of the pros- 
tate diminish as age advances. That these 
bacterial properties are known to exist has 
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been shown by Farrell, and they may be 
sufficient to allow natural or induced im- 
mune reactions to rid the prostate of infec- 
tion in younger individuals. Advancing age 
may produce a prostate more liable to 
invasion by pathogenic organisms. 


The author wishes to express his appreciation 
of the assistance of Dr. Donald J. Kissinger and 
other members of the Clinic Staff. 
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HEALING OF TUBERCULOUS NEPHRECTOMY SINUSES* 


Monroe E. GRrEENBERGER, M.D. AND 


Attending Urologist, Sea View Hospital 


NEW YORK, 


EMOVAL of a tuberculous kidney is 
generally considered a most harrass- 
ing experience both for the patient 

and the surgeon. The most frequent compli- 
cations of the postoperative period are 
breakdown of the nephrectomy incision and 
the formation of sinus tracts. Since either of 
these distressing sequelae is of considerable 
consequence in adding to the discomfort of 
the patient as well as the duration of his 
disability, their prevention is a chief con- 
cern of the surgeon. Previously, effective 
treatment of such a stubborn condition as a 
tuberculous sinus has left much to be 
desired. Consequently, it is believed that 
the authors’ experiences with a new 
prophylactic and therapeutic technic, using 
a triolein ozonide,! will prove of interest 
and value to the profession in dealing with 
such problems. 

The surgical technic comprises complete 
nephroureterectomy, with scrupulous at- 
tention to complete excision of the ureter; 
if even a small tuberculous stump of the 
ureter remains, it is likely to provide 
the source for development of a sinus. The 
wound is closed without the use of drains or 
retention sutures since both of these tend 
to encourage sinus formation. 

The importance of exercising extreme 
care in the surgical procedure cannot be 
overemphasized. A sinus may develop from 
a tuberculous ureteral stump long after 
the nephrectomy incision has united by 
apparent primary healing. On several occa- 
sions, well healed wounds have been 
observed to break down as long as four 
months after operation. Many patients 


1 Grateful acknowledgement is made to the Research 
Department of The G. F. Harvey Company through 
whose courtesy the triolein ozonide used in this study 
was supplied. 


InvinG HELFERT, M.D. 
Resident Urologist, Sea View Hospital 


NEW YORK 


referred to Sea View Hospital for care of 
their pulmonary tuberculosis are found to 
have gaping wounds or draining sinuses 
resulting from a nephrectomy which had 
been performed elsewhere in the usual 
manner. 

Several methods have been tried over a 
considerable period of time in an attempt 
to discover a satisfactory method of treat- 
ing these lesions. Silver nitrate, cod liver 
oil, ether, azochloramide, gentian violet, 
methylene blue and other chemical agents 
have been employed, each being associated 
with occasional success. Until recently, our 
most effective method consisted of the 
daily use of ether and 25 per cent silver 
nitrate, by means of which, in spite of its 
disadvantages, many of the sinuses healed 
completely or closed to such a degree that 
revision could easily be done. The two out- 
standing disadvantages of this régime have 
proved to be: (1) the sinuses drain pro- 
fusely of a silver proteinate until they are 
almost completely healed, and (2) the 
treatment is associated with varying de- 
grees of pain and discomfort to the patient. 

In searching for an effective agent which 
would prove successful in the stimulation 
of healing and at the same time add to, 
rather than detract from, the comfort of 
the patient, it was determined to study the 
effects of ozonized olive oil. This type of 
chemotherapy has been used in fifteen 
cases, and in the majority of instances has 
produced very gratifying results. 

The technic of this therapy consists in 
daily instillation of a quantity of the 
ozonized olive oil sufficient to fill the 
sinuses completely. Since this preparation 
contains heat, moisture, labile ozonides of 
triolein and other unsaturated hydrocar- 
bons, significant quantities of nascent 


* From the Department of Urology, Service of Dr. A. J. Greenberger, Sea View Hospital, New York. 
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Fic. 1. Typical “gaping” nephrectomy wound 7 
four months after operation (referred case 


Fic. 2. Deep sinus tract persisted for three 
months after operation. Photo shows result 
of one month’s ozonide treatment. Wound 
almost entirely healed; only surface remains 
open and is very clean. 


a single sinus Fic. 4. Complete healing of deep multiple 
sinuses (A, B, C) after six weeks of ozonide 
treatment. Particularly difficult was the 
small sinus at B which developed along 
canal of retention suture (referred case). 


Fic. 3. Extraordinary case of 
which appeared when the wound broke 
down four months after apparent healing. 
The patient is now receiving triolein 
ozonide solution irrigations. 
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oxygen are released over a prolonged period 
into the tissues of the sinus walls, where it 
acts as a bactericidal agent and a stimulant 
to local cellular metabolism. Sterilization of 
the wound and proliferation of tissue ele- 
ments are thus promoted without the 
destruction of the surrounding healthy 
tissue. 

Under this method of therapy the 
wounds have in most cases healed at a 
constant and satisfactory rate. In those 
lesions which were gaping, the exposed 
surfaces assumed a clean and fresh aspect 
without excessive granulation or sloughing. 
A further advantage of this technic lies in 
the increased comfort experienced by the 
patient as well as the markedly diminished 
drainage from the sinuses and open wounds. 

Of the fifteen cases in which the solution 
of triolein ozonide in olive oil has been used, 
thirteen sinuses were completely healed in 
from two to five months. One wound, which 
had been wide open from the time the 
sutures were removed on the fourteenth 
postoperative day and which had showed 
no evidence of healing during two months 
when other types of therapy were used, 
healed readily under treatment with the 
ozonized olive oil to such an extent that 
revision was easily done. The wound in the 
fifteenth patient was healing satisfactorily 
with this new therapy atiu there remained 
but a single small sinus, when the patient 
left the hospital without consent. 


FEBRUARY, 


SUMMARY AND CONCLUSIONS 


Removal of the tuberculous kidney en- 
tails the danger of nonhealing of the opera- 
tive incision as well as sinus formation and 
re-opening of the wound even after appar- 
ently perfect healing has occurred. 

A surgical technic to help prevent these 
postoperative sequelae includes close atten- 
tion to the problem of entire removal of the 
ureter, leaving no tuberculous stump to 
serve as the origin for a later sinus. 

Many therapeutic agents have been used 
with only moderate success to secure heal- 
ing of wounds and sinuses. Recently a new 
agent, triolene ozonide, has been used with 
marked success in fifteen patients. 

This substance releases nascent oxygen 
upon contact with body heat and moisture. 
Its oxygen is released slowly over a period 
of many hours, affording sterilization of the 
wound and promoting reparative processes 
through stimulation of local cellular metab- 
olism in the oxygen-starved tissues of the 
wound. Its simultaneous liberation of an 
aldehyde affords a soothing analgesic effect 
which makes the patient more comfortable. 

Although the use of this medication has 
been most gratifying, no definite conclu- 
sions can be drawn at this time since the 
number of patients treated has been rela- 
tively small. However, it is hoped that this 
preliminary report may stimulate others to 
a further investigation of this preparation 
in this and similar uses. 
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THE IDEAL DRESSING FOR CLEAN WOUNDS 


O. TENopyr, M.D., F.A.c.s. AND F. M. At AKL, M.D. 
BROOKLYN, NEW YORK 


PON the completion of a surgical 

procedure and the closure of the 

skin incision, one somehow feels 
that dry gauze is the proper material with 
which to cover the incision, and conse- 
quently proceeds to apply the sterile dry 
dressing over the wound and to fasten it to 
the adjacent skin with adhesive strips. The 
idea of using dry gauze is perhaps to absorb 
any oozing that might occur from the 
wound and to protect the wound from con- 
tamination through contact with clothes, 
bedsheets, etc. 

However, despite serving these two 
purposes dry gauze falls short of fully 
achieving either goal. While dry gauze 
might absorb the first few drops of blood 
or serum, the oozing is usually so slow that 
evaporation through the dry gauze and 
coagulation of the blood promoted by its 
contact with the rough, dry gauze hastens 
the formation of a crust which seals the 
wound and prevents further oozing. As a 
result, serum stagnates in the wound and 
increases the chances of wound infection. 
Not only do the chances of infection be- 
come greater, but an accumulation of 
serum actually interferes with wound heal- 
ing; for when the layers of tissue are bathed 
in serum and separated from each other, 
the growth of fibroblasts between them is 
retarded, and union of the layers other than 
the skin is slow, thus predisposing the 
wound to disruption or postoperative 
herniae. 

Furthermore, should the dressing be 
inadvertently soiled, the dry gauze invites 
contamination by virtue of its capillarity; 
and acting like a wick instead of warding 
off the danger of infection, it steers the 
infected material directly into the wound. 
Even without spillage of fluids on the dry 
dressings, the circulation of unsterile gases 
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through the dry gauze might carry infec- 
tion into the clean wound. Dry gauze is, 
therefore, far from being the ideal dressing 
for wounds. 

The best dressing for an operative wound 
would be one which allows for as much 
oozing from the wound as possible, which 
retards crust formation and adhesion of the 
approximated skin edges, and at the same 
time protects the wound and minimizes the 
dangers of contamination from the outside. 
Such properties are possessed by a dressing 
composed’ of a stable, nonevaporating, 
anticoagulant substance such as _ petro- 
latum jelly. 

But petrolatum jelly, when applied to 
the wound and covered with gauze, diffuses 
through the entire dressing and dries up 
particularly when, as in elderly patients, 
sutures and dressings are left more than a 
few days. To overcome this handicap, the 
petrolatum jelly may be spread over the 
wound and covered by a sheet of non- 
absorbent material upon which the dry 
gauze pads may be applied. This .sheet 
would be of further value if composed of a 
transparent material such as cellulose film 
commercially known as cellophane. The 
moisture-proof variety is particularly suited 
for this purpose because it is not affected 
by steam sterilization when autoclaved 
under twenty pounds of pressure for forty- 
five minutes—the average exposure re- 
quired for the sterilization of dressings. 

With this combination dressing of petro- 
latum jelly, cellulose film and dry gauze, 
the wound is satisfactorily preserved from 
outside contamination and the sealing off 
of the skin incision is retarded and allows 
for more drainage than in the case of dry 
gauze. Should wound infection be suspected 
and inspection of the wound become advis- 
able, the wound itself need not be dis- 
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turbed for the transparent film would 
permit inspection and even palpation with- 
out exposure of the incision. 


Fic. 1. Dressing removed; cellulose film is still in 
place. 


RESULT OF EXPERIMENT 


To determine the effect of petrolatum 
jelly upon the growth of common bacteria, 
Dr. Peter P. Fiore, of the Department of 
Bacteriology, conducted the following ex- 


Fic. 2. Illustration showing the cellulose film 
being removed. 


periment: Ten organisms were selected for 
the study: staphylococcus hemolyticus, 
hemolytic streptococcus, B. coli, B. pro- 
teus, diphtheroid bacillus, pneumococcus, 
staphylococcus albus, B. pyocyaneus, an- 
aeorobic streptococcus, and clostridium 
Welchii. Cultures of each were grown on 
sterilized petri dishes filled with petrolatum 
jelly. The same cultures were grown 
simultaneously in broth for control and 
both sets of cultures were incubated for a 


400 American Journal of Surgery Tenopyr A Al AkI—Dr essing for Wounds 


FEBRUARY, 1941 


period of fifteen days. The broth and 
petrolatum jelly cultures were inspected 
daily. It was noted that none of the 
organisms showed any growth on the 
plates with petrolatum jelly at any time 
during the fifteen days, while all organisms 
showed growth in the beef broth medium. 
The experiment was repeated by preparing 
petri dishes filled with 20 cc. of plain beef 
infusion agar to which 2 cc. of citrated 
rabbit’s blood were added. After solidifica- 
tion a triangle of about three-fourths inch 
was cut in the center of each dish and this 
was filled with sterile petrolatum jelly. The 
plates were streaked across with cultures 
of the ten selected organisms and the 
dishes were again incubated for a period of 
fifteen days. Three of the bacteria showed 
growth over the vaseline triangle, appar- 
ently because of the implantation of pieces 
of the solidified beef infusion blood agar 
over the vaseline by the wire loop. When 
the experiment was repeated and the 
bacteria carrying loop was streaked radially 


Fic. 3. Ilu 
removal of cellular film sheet. 
from the petrolatum jelly triangle, no 
growth was seen over the triangle at any 
time during the fifteen days. 

A distinct advantage of this dressing is 
the ease with which it comes off without 
pain to the patient. Nor can it pull off fresh 
granulations or new eptihelium when 
changed because it does not stick to the 
wound. It is particularly valuable in the 
case of wounds closed with the newer type 
of skin clips whose upper prongs often hook 
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on to the gauze, thus making the removal of 
a dressing a tedious procedure. 

The dressing is simple to prepare. The 
cellulose film may be cut into 2 X 4 inch 
sheets and each sheet wrapped separately 
in a piece of paper then autoclaved; or a 
long ribbon of film about two inches in 
width may be wrapped between two layers 
of bandage around a tube of petrolatum 
jelly. The tube with the cellulose film 
wound around it may then be added to the 
laparatomy bundle before the latter is 
placed in the autoclave. 

Once the skin is sutured, the wound is 
cleaned with an alcohol sponge and the 
jelly is spread over a piece of cellulose film 
and the latter applied over the wound. The 
jelly may also be spread over the incision 
and a piece of cellulose film, slightly longer 
than the incision, is cut and plastered down 
upon the jelly covered wound. Dry gauze 
pads are applied on top of the film and 
secured in place by adhesive straps. 
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SUMMARY 


A dressing of petrolatum jelly spread 
over a wound, covered with a film of 
cellulose and then dry gauze pads is the 
ideal dressing for a clean postoperative 
wound because: 

1. It promotes oozing from the wound by 
virtue of its anticoagulant, antievaporant 
properties. 

2. It seals the wound to accidental 
spilling of infected material and prevents 
contamination of the wound with infected 
gases. 

3. It facilitates the inspection of the 
wound whenever infection is suspected. 

4. It relieves the patient of pain and 
saves the surgeon’s time when the dressing 
is changed. 

5. It prevents the pulling off of growing 
epithelium and fresh granulations when 
removed. 
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Reports 


PRIMARY URETERAL CARCINOMA* 


Morris Rospert KEEN, M.D. AND 


Urologist, Huntington and Southside Hospitals; 
Consulting Urologist, Eastern Long Island 
and Kings Park State Hospitals 


HUNTINGTON, NEW YORK 


RIMARY ureteral malignancies chal- 

lenge the diagnostic skill of the physi- 

cian because of their insidious onset, 
obscure symptomology and high mortality. 
The following case is presented because of 
its allied interest: 


CASE REPORT 


J. W. S., age 59, was admitted to the Hunt- 
ington Hospital on March 3, 1939, because of 
two attacks of severe right lumbar colic, 
radiating anteriorly and towards the scrotum. 
Associated with this were frequency, urgency 
and dysuria. The first attack occurred six 
weeks previously and subsided with the ad- 
ministration of a sedative. The second attack 
took place a week prior to admission and was 
associated with hematuria, nausea and 
vomiting. 

The patient’s general health had been fairly 
good save for recurrent attacks of sinusitis and 
bronchial asthma. Tuberculosis of the left ung 
was suspected at one time. A right orchidec- 
tomy was performed four years previously 
for a suppurative epididymo-orchitis. The 
family history was significant in that the pa- 
tient’s mother and three sisters had died of 
carcinoma of the uterus. 

Physical examination revealed a rather thin 
adult male, apprehensive about his condition. 
Temperature, pulse and respiration were nor- 
mal. The skin had a slight subicteric tint. Lips 
and other mucous membranes were pale. In the 
right upper chest the breath sounds were 
associated with musical rales and rhonci. The 
whispered voice was exaggerated at the right 
apex posteriorly. Vocal fremitus was normal 
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throughout the chest. The heart was not en- 
larged; the sounds were of fair quality; no 
murmurs were heard. 

The abdomen was soft. Vague tenderness 
could be elicited in the right costovertebral 
angle and flank. The genitalia was essentially 
negative save for the absence of the right testis. 
On rectal examination the anal tone was good, 
while the prostatic bed felt firm and granular. 
The extremities were entirely normal. 

Laboratory Data. Urine: Voided, single, light 
amber, slightly cloudy, acid reaction, specific 
gravity 1.012; albumin, very faint trace; sugar, 
negative; acetone, negative; diacetic acid, nega- 
tive; numerous mucous shreds; epithelium, few 
renal; pus, o-1 (h.p.f.); bacteria, 4 plus. 

Blood count: Hemoglobin 81 per cent 
(Sahli); red blood cells, 4,240,000; white blood 
cells, 13,400; small lymphocytes, 11; large 
lymphocytes, 4; polynuclear neutrophiles, 82; 
eosinophiles, 2; basophiles, 1. 

Blood urea nitrogen, 13.1 mg. per 100 c.c. 
blood. Blood Type 11. Wassermann: Negative. 

Urological Survey. Plain film of the K. U. B. 
tract revealed normal renal outlines. Intrave- 
nous pyelography showed a 2 plus hydronephro- 
sis and hydroureter, with a kink formation in 
the upper third of the ureter. A persistent filling 
defect 2 X 1 cm. was present in the lower 
segment of the right ureter. 

Cystoscopy. Examination was performed 
under spinal anesthesia (50 mg. novocaine 
crystals). The instrument entered easily. The 
bladder mucosa was, pale. Both ureteral orifices 
and trigone were normal. The vesical neck 
presented a normal contour, while the posterior 
urethra was moderately injected. No tumors, 
stones or diverticula were seen. Intravenous 
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indigo-carmine appeared within five minutes whistle-tip catheter to the renal pelvis (28 cm.). 
from the left ureteral orifice, with strong in- ‘The return flow was of strong blue concentra- 
tensity and normal peristalsis. No dye could tion and rapid flow. The left ureter was simi- 


Fic. 3. Kidney and ureter, showing pedunculated 
tumor. 


ay 
Fic. 1. Right pyeloureterogram. Note 
filling defect in lower ureteral 
segment. 


Fic. 4. Ureteral tumor seen in Figure 
3. The bed of the tumor within the 
ureteral [umen can be seen. 


Fic. 2. Enlargement of filling defect in lower 
ureter. Note papillary outline. 


be seen from the right ureteral orifice for fifteen ee 
minutes. larly catheterized to the renal pelvis without 


The right ureter was catheterized with No. 5 encountering any obstruction. 
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Bilateral pyelo-ureterograms were performed 
with 20 per cent hippuran. Upon withdrawing 
the right ureteral catheter, one noticed some 


Fic. 5. Arrow marks point to malignant in- 
vasion of the hilum lymph nodes. 


tissue within the meatus of the ureter. This was 
picked up with rongeur and sent to the labora- 
tory for tissue study. Specimens from both 
sides, including the bladder, appeared grossly 
normal. 


Microscopic Gram Stain Tubercu- Culture 
losis 
Right kid-| 40-50 R. B. C. | Negative bacilli 
ney. 15-20 W. B.C. | and cocci Negative | Sterile 
Left kid- | o-1 R. B. C. None Negative | Sterile 
ney. o-3 W. B.C. 
Bladder. .| Few mucous or | No organism Negative | Sterile 
renal shreds 


Urological Diagnosis: Tumor right ureter (?). 

Right hydronephrosis. 

Biopsy specimen: Insufficient material for 
diagnosis. 

X-ray examination of the urinary tract after 
a retrograde pyelogram showed the following: 
The left side was not completely injected but 
the renal pelvis, calyces and ureter appeared 
normal. The pyelogram of the right side showed 
a marked dilatation of the calyces and less 
marked of the renal pelvis, which was bifid. 
The ureter was somewhat redundant and 
dilated. There was a tremendous dilatation of 
the lower end with a persistent filling defect in 
the lower ureter which appeared to expand the 
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Iumen. The defect was somewhat polypoid in 
appearance. One concluded that the hydro- 
nephrosis and hydroureter were secondary to 
the ureteral tumor. 

A stereoscopic x-ray examination of the chest 
revealed a large mass occupying the right 
hilum, probably due to metastatic carcinoma 
in the hilum lymph nodes. One notes an indefi- 
nite shadow in the right second interspace 
anteriorly which may be the result of a lobular 
atelectasis due to bronchostenosis. An em- 
physema is also seen in both lower lobes. X-ray 
examination of the skull showed no abnor- 
mality in the cranial vault. Subsequent x-ray 
examinations of the chest at two weekly inter- 
vals disclosed an increasing atelectasis of the 
entire upper lobe of the right lung. 

In view of the apparent seriousness of the 
case, the advisability of a nephro-ureterectomy 
followed by deep x-ray therapy to the lungs 
was considered. The patient’s condition, how- 
ever, grew progressively worse. He experienced 
repeated asthmatic attacks which did not re- 
spond to adrenalin therapy. Death occurred 
March 30, 1939, a month in which all malignant 
members of the family had expired. 

An autopsy performed by Dr. G. Priestman 
(Kings Park, New York), revealed the fol- 
lowing gross findings: (a) Small pedunculated 
papillary tumor of the lower right ureter (Figs. 
3 and 4); (b) small neoplasms on the surface 
of the liver; (c) malignant growth in the upper 
lobe of the right lung; (d) malignant growth in 
the mediastinal gland; (e) chronic aortitis 
with coronary sclerosis; (f) cardiac dilatation 
and hypertrophy; (g) chronic cholecystitis and 
cholelithiasis; (h) chronic nephritis; and (i) 
possible ‘‘adrenal rest” —or malignant growth 
—on the surface of the left kidney. 

The microscopic findings substantiated the 
diagnosis of primary papillary carcinoma of the 
ureter with metastases to the left kidney, liver, 
right lung and mediastinal nodes. (Figs. 6, 7 
and 8.) 


DISCUSSION 


Although this tumor was originally dis- 
covered at autopsy by Rayer, in 1841, only 
seventeen cases had been recorded by 1916. 
The data of large medical centers would 
label this lesion as a rarity. Thus one finds 
the Brady Urological Institute reporting 
three in a series of 22,000 cases, Bellevue 


if 
— 
— 
; 
; 
ke 
| 
| 
j 


New Series Vo. LI, No. 2 


one in 22,000, Ohio State University Hospi- 
tal one in 7,700 cases and Vienna Anatomi- 
cal Institute four in 13,854 cases (Renner). 


Fic. 6. The high calibre epithelial cells 
which compose the tumor can be seen 
arising from the central core of connective 


tissue. 


Nevertheless, the number of recorded cases 
have reached a total of nearly 150, of which 
two-thirds have been added in the past 
eight years. At present, an additional 
eighteen cases are being studied at the 
Mayo Clinic. The question arises as to 
whether this represents an actual increase 
in the incidence of ureteral neoplasms. 
Braasch views this number as “indicating 
an increase of interest in the condition 
rather than an actual increase in the fre- 
quency of its occurrence.” 


PATHOLOGY 


Comprehensive descriptions have been 
made by others (Aschner, Joly, Lazarus, 
Scott, etc.). The transitional epithelia of 
the ureteral and vesical mucosa are the 
same. Consequently ureteral growths simu- 
late very closely the pathologic groups of 
bladder tumors. These types are: 

1. Papillary, single and diffuse. 

2. Nonpapillary, single and diffuse. 


Keen, Bernstein—Ureteral Carcinoma American Journal of Surgery 405 


3. Mixed (1 and 2), (Adler—Pope). 
4. Nonepithelial, 
etc.). 


(fibroma, sarcoma, 


Fic. 7. Section from the left kidney showing 
the papillomatous structure of the carci- 


noma, occupying the upper two-thirds of 
the field. 


Studies of extensive series reveal the 
following incidence: Papillary group, 45 per 
cent (Joly); 40 per cent (Higgins); non- 
papillary group, 42 per cent (Lazarus). 

Usually situated in the lowest segment 
of the ureter, these tumors occur equally on 
both sides and with no predilection for 
either sex. 

The only series to be studied from the 
point of degree of malignancy is reported 
by Braasch as follows: 


No. of Cases} Per Cent 


The proportion of ureteral tumors to 
pelvic (renal) tumors is 1:5 (Joly). 

Metastasis is frequent (48 per cent— 
Higgins), and occurs chiefly via the re- 
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troperitoneal lymphatics, although blood 
stream invasion may be seen. Hinman 
notes as frequent sites of metastases the 
kidney and liver. 


Fic. 8. This section shiek fect metastases. In 
the center a blood vessel filled with a malignant 
thrombus is noted. Other areas of malignancy 
can be seen in adjacent tissues. 


In the pathogenesis of these tumors, the 
following postulates have been advanced: 
(a) Leukoplakia (Aschner); (b) mechanical 
irritation by calculi; (c) inflammatory 
irritation; and (d) embryonal cell rests in 
the ureter, usually associated with a non- 
papillary tumor (Rusche and Bacon). 

This neoplasm occurs most frequently 
between the fourth and seventh decade of 
life, although cases in the second and third 
decades have been recorded. 

Diagnosis has been based on the classical 
triad: of pain, hematuria and a mass. Pain 
present in 60 to 65 per cent of all cases has 
been either costovertebral distress or severe 
Jancinating pain in the lower lumbar and 
sacral regions. The latter type indicates a 
grave prognosis, as it invariably is asso- 
ciated with invasion of adjacent tissues. 
Hematuria (70 per cent) is, according to 
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Higgins, more pronounced in papillary 
tumor rather than squamous cell carci- 
noma. A mass may either be of a renal 
(hydronephrosis) or ureteral origin. The 
latter may be palpable per rectum or 
vagina and is also an indication of adjacent 
tissue involvement. 

Certain other urological data have been 
suggested, such as, (1) presence of a tumor 
at the ureteral orifice (30 per cent); (2) 
ureteral catheter manipulation resulting in 
profuse bleeding; (3) ureteral catheter 
manipulation resulting in bleeding at the 
site of tumor, with clear urine above it; and 
(4) ureterogram, exhibiting either a filling 
defect in the form of a narrow or wide ring- 
like obstruction, a papillary or olivary 
outline or a ragged, moth-eaten appear- 
ance (limited and diffuse). 

In spite of the above clear-cut symptoms 
and signs, extensive series show preopera- 
tive diagnoses to have been made only in 
about a third of the cases (Lazarus 38 per 
cent, Scott 36 per cent). In small series 
(eighteen cases) Braasch reports a 60 per 
cent incidence. 

To increase this proportion, careful 
ureterogram studies have been suggested, 
not only in the usual anterior, but also 
lateral positions, employing some iodized 
oil, followed by injection of air, as in 
cystographic technic. 

Differential diagnosis offers an inter- 
esting study. A true ureteral neoplasm 
must be differentiated from: (1) Hemangi- 
oma (Caulk, Braasch); (2) granuloma 
(Braasch) ; (3) lymphatic infiltration of the 
ureteral wall. The case of J. A. Magoun 
was characterized by a typical blood pic- 
ture of leukemia. A regression of these 
infiltrated areas and the associated hydro- 
nephrosis followed deep x-ray therapy. 
(4) Peri-ureteral growths, with secondary 
invasion; and (4) associated soft non- 
opaque calculi. 


TREATMENT 


Nephro-ureterectomy with excision of 
adjacent bladder wall is the accepted treat- 
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ment. Foord and Ferrier have found a two- 
stage procedure safest, with a 5 per cent 
mortality (twenty-two cases), in contrast 
to the one-stage with 40 per cent mortality 
(forty-four cases). 

In view of the lesion’s poor prognosis, 
preoperative irradiation should be strongly 
considered. Postoperative irradiation has 
been suggested for the excruciating pain of 
metastasis. 

Prognosis is very poor. Braasch has found 
few to survive three years. Scott discovered 
only two patients alive after a five-year 
interval. However, several unusually good 
results have been reported, such as an 
eleven-year old cure (Kraft) and one eight 
years (Crance and Knickerbocker). B. A. 
Thomas successfully resected the involved 
portion of the ureter with re-implantation 
into the bladder. 


CONCLUSIONS 


1. A case of primary ureteral carcinoma, 
revealed by routine urologic survey, is 
reported. 

2. Extensive metastases tolungs, medias- 
tinal glands and left kidney occurred dur- 
ing a brief period of observation. 

3. The initiating symptoms were two 
attacks of renal colic associated with some 
urinary pus and red blood cells. When the 
colid subsided, the urine contained only 1-2 
red blood cells. 

4. All cases of so-called simple kidney 
colic should be thoroughly investigated as 
to etiology. 
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FIBROSARCOMA OF A POLYCYSTIC KIDNEY WITH EXTEN- 
SION INTO THE VENA CAVA* 
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NEW YORK, 


HIS is a presentation of a case of 

fibrosarcoma in a polycystic kidney 

with successful surgical removal. The 
tumor had grown until it filled the renal 
pelvis, completely occluded the renal vein 
and extended about 10 cm. into the vena 
cava. The kidney and extension of the 
tumor were successfully removed and the 
opening in the vena cava sutured. This 
patient was well three years and five 
months after the operation. 


CASE REPORT 


A woman, aged 46 years, was first seen 
March 2, 1933, complaining of blood in her 
urine, which had been present intermittently 
for the past three months. She had been oper- 
ated upon four years previously for removal 
of a cyst of the liver. Palpation of both kidneys 
during this operation revealed bilateral poly- 
cystic kidneys. 

When first seen by us, both kidneys were 
easily palpated and were somewhat enlarged, 
firm, nodular and irregular. The right kidney 
was slightly larger than the left. Urinalysis 
revealed some albumin, pus and blood, with a 
specific gravity of 1.012. Examination of the 
blood showed 88 per cent hemoglobin, 4,700,- 
ooo red cells, and 6,200 white cells, with a 
normal differential count. The phenolsulfon- 
phthalein (intramuscular) output was as fol- 
lows: first half hour, 2 per cent; second half 
hour, 5 per cent; third half hour, 10 per cent; 
fourth half hour, 8 per cent; third hour, 5 per 
cent. The total amount secreted was 30 per cent 
in three hours. The blood sugar determination 
showed 102 mg. per 100 cc.; the blood urea 
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nitrogen was 10 mg. and the creatinine 1.2 mg. 
per 100 cc. Cystoscopy revealed blood spurting 
from the right ureteral orifice. The divided 
renal function was almost equal from each 
kidney. The pyelogram showed a filling defect 
in the lower calyx of the right kidney pelvis. 
(Fig. 1.) Removal of this kidney was advised 
but was refused by the patient. 

On May 15, 1933, the patient returned, 
passing blood in her urine with some clots. 
The general examination revealed no marked 
change. Another right pyelogram was made, 
which showed an increase in the size of the 
filling defect in the lower renal calyx. (Fig. 2.) 
Surgical intervention was again refused. Fol- 
lowing this cystoscopy, the hematuria ceased 
for almost a year. 

The patient was next seen August 12, 1934, 
still complaining of intermittent hematuria as 
the only symptom. There was little change in 
the size of her kidneys at that time. The urine 
showed both pus and blood. Examination of 
the blood revealed 75 per cent hemoglobin and 
3,850,000 red cells. Cystoscopy again proved 
the blood to be coming from the right kidney. 
No phenolsulfonphthalein was collected from 
the right kidney in fifteen minutes after in- 
travenous injection, and only 5 per cent from 
the left ureteral catheter. However, there were 
6 Gm. of urea per 100 cc. from the right kidney 
and 7 Gm. from the left. The pyelogram showed 
an increase in the filling defect in the right 
kidney pelvis. (Fig. 3.) Surgery was again ad- 
vised and refused. 

One month later she returned with a chill, 
nausea, vomiting and a dull ache in the right 
loin. At this time her urine contained con- 
siderable pus and colon bacilli with some red 


* From the Department of Urology (James Buchanan Brady Foundation) of the New York Hospital, Cornell 


Medical Center. 


Read before the Section on Genito-Urinary Surgery of the New York Academy of Medicine, February 21, 


1940. 
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blood cells. Her blood chemistry remained This patient was not seen again until Sep- 
normal, but her blood count showed only tember 18, 1936, more than two years later. 
2,500,000 red cells with 60 per cent hemoglobin. She had had intermittent attacks of hematuria 


Fic. 2. Right pyelogram of same kidney 
taken two months and thirteen days later. 
Note increase in size of the filling defect, 


May 15, 1933- 


Fic. 1. Right pyelogram of polycystic kidney 
showing a filling defect in the lower renal 
calyx, March 2, 1933. 


. Attempted right pyelogram in same case fifteen months later. All renal calyces and the 
upper ureter are obliterated. No change in left pyelogram, August 12, 1934. 


A catheter was inserted into the right kidney and recently had noticed a mass in her right 
pelvis and irrigated at intervals for forty-eight upper abdomen, which had progressively in- 
hours. Her temperature, which was 104°F. on creased in size. She had gained weight during 


Fic. 3 


admission, gradually subsided to normal. the past few months and complained of no 
Again surgery was refused. : 


other symptoms. Examination showed a large 
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irregular mass almost filling the right half of 
the abdomen. There were a few superficial, 
prominent veins over the right abdomen. 


Fic. 4. Right ureteral catheter met an obstruction 
half way up the ureter. A tumor mass on the 
right side has diverted the catheter medially. 
No contrast media could be injected. Diag- 
nosis: large right renal tumor. This film taken 
twenty-five months after Figure 3, September 
22, 1936. 


Cystoscopy revealed a functionless right kid- 
ney. The right ureteral catheter met an ob- 
struction half way up the ureter. An attempt 
to inject contrast media into the right renal 
pelvis failed. The roentgenogram showed an 
obstructive filling defect in the upper ureter 
and pelvis. (Fig. 4.) The entire right half of the 
abdomen was filled with a mass which caused 
the ureter to be diverted medially. Urine from 
the left kidney was normal and its function was 
adequate, though diminished. Chest x-rays 
showed no evidence of metastases. The blood 
pressure was 125 systolic and 85 diastolic. 
Operation. On September. 23, 1936, the 
right kidney was removed through the usual 
lumbar incision. The kidney was freed with 
considerable difficulty. A hard, round mass 
could be felt extending down the renal vein 
into the vena cava. In clamping and tying the 
renal pedicle, this mass was broken off, leaving 
the distal portion of the tumor in the renal vein. 
The kidney was removed. The remaining 


FEBRUARY, I941! 


tumor was palpated. It extended into the vena 
cava and almost occluded it. Ellis clamps were 
placed around the short stump of the renal vein. 
The tumor mass was carefully separated from 
the wall of the vein. Some bleeding occurred 
during this dissection, and a smooth clamp was 
held in readiness to clamp the renal vein when 
the tumor was removed. By careful manipu- 
lation, the tumor mass was delivered from the 
vena cava and, to our surprise, no bleeding 
occurred. The blood in the vena cava could be 
seen swishing back and forth but with insuffi- 
cient pressure to force it out the opening into 
the renal vein. Four mattress sutures of No. 
0000 chromic catgut on an atraumatic needle 
closed the opening. Retroperitoneal fat was 
pulled over this area and sutured to the 
muscles on the opposite side of the vena cava. 
Two Penrose drains were placed to the pedicle 
and the wound closed in the usual manner. 

The patient was kept on her left side for 
twenty-four hours. The dressings were only 
slightly blood-tinged for forty-eight hours. A 
transfusion of 500 cc. of blood was given, and 
convalescence was uneventful. 

Pathological Report. The pathological diag- 
nosis was polycystic kidney and fibrosarcoma 
of the kidney. Gross description: The specimen 
consists of a right kidney and tumor mass, the 
whole measuring about 23 X 18 X 12 cm. 
(Fig. 5.) At the upper end of the specimen there 
is a mass of renal tissue which measures about 
11 X 8 X 9 cm. Most of the surface of this 
kidney is occupied by cysts which vary in size 
from 0.1 or 0.2 cm. in diameter to 3.5 cm. A few 
cysts are also scattered over the remainder of 
the specimen. On the whole, however, the 
lower part is solid and of relatively smooth sur- 
face except for some few coarse lobulations. 
The stump of the ureter measures about 6.5 
cm. in diameter. The extrarenal part of the 
pelvis is enlarged but its lumen is occupied by a 
solid mass. What appears to be the renal vein Is 
dilated by a mass of somewhat friable yellow 
tissue. This has been broken across. Its con- 
tinuance is represented by a separate mass of 
tissue which measures about 10.5 X 5.5 X 3.5 
cm. It is irregularly tongue-shaped and has a 
smooth and glistening surface. Its point of 
attachment to the mass in the renal vein 
measures about 2.3 cm. in diameter. Its cut 
surface is homogeneous, grayish yellow and 
translucent. On section, a communication may 
be found between a dilated calyx in the renal 
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tissue and the pelvis of the kidney, which is 
very much distorted due to the pressure of the 


large mass. The renal tissue is reduced to the 
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which are not unusual except for some dila- 
tation. In other places the tissue is compressed 
by the presence of cysts lined by flattened 


Os 


as any aan 


1G. 5. Right ldney specimen showing fibrosarcoma in a 


polycystic kidney. Note remaining cysts in the upper 
portion of the kidney. The lower two-thirds and the renal 
pelvis are filled with tumor. The portion marked v ex- 
tended into the renal vein and vena cava and should 


point cephalad. 


thickness of tissue paper in most places due to 
the large cysts, most of which do not communi- 
cate with the renal pelvis. There is one area of 
the kidney in which some parenchyma remain, 
although this is honey-combed by small cysts 
The cut surface of the tumor is in part light 
orange or pink, relatively soft and in part 
lighter yellowish white and fairly firm. In addi- 
tion, in one area there is a very dense core of 
tough fibrous tissue which sends radiating 
strands into the surrounding tissue. Scattered 
areas of opaque, soft yellow tissue are found 
throughout the tumor. A few fair-sized blood 
vessels are present, but little, if any, evidence of 
hemorrhage except beneath the capsule. 
Microscopic description: Sections of the 
renal substance show many glomeruli which are 
not remarkable in appearance and tubules 


epithelium. There is an increase of fibrous tissue 
and some thickening of capsules of Malpighian 
corpuscles. There are a few deposits of calcium. 
Tubules are atrophic. Sections of the tumor 
present a fairly uniform appearance except 
for some areas of necrosis and edema. The 
nuclei of the cells vary in shape from rounded 
to oval to an irregularly elongated or spindle 
form. (Fig. 6.) They are quite uniform and 
finely vesicular without hyperchromatism. 
Mitoses are seen, but are not numerous. The 
cytoplasm of the cells is usually not sharply 
defined. In places, especially where the tissue 
is somewhat edematous, processes may be 
recognized coming from the cells. In addition, 
there are scattered throughout other smaller 
cells not unlike small lymphocytes in appear- 
ance. Nowhere is there any suggestion of gland 


| 
| 
| F 
| 
: 


FEBRUARY, IQ4I 


A412 American Journal of Surgery Henline—Fibrosarcoma of Kidney 


structure, although in many places the cells are blood clot from a bleeding polycystic 
arranged radially about thin-walled blood kidney might have given a similar appear- 


vessels in rosette formation. With Van Gieson’s 


large number of spindle-shaped and oval cells 
characteristic of fibrosarcoma. 


connective-tissue stain many delicate, collag- 
enous fibers are seen throughout, extending 
between the cells. Some of the fibers appear to 
be continuous with the cytoplasm of the cells. 
Sections prepared by Cajal’s and Hortega’s 
methods show no cells which can be considered 
as nerve cells. A section of the mass from the 
vena cava shows the same microscopic picture 
as the rest of the tumor. Its surface is covered 
by a small amount of connective tissue. The 
tumor appears to be of connective-tissue origin 
and of only moderate histologic malignancy, 
though slowly compressing and invading in its 
growth. 

An excretory urogram was taken fourteen 
months later. (Fig. 7.) The size of the left 
kidney had not changed appreciably, and the 
kidney pelvis was the same as in previous 
examinations. This kidney is functioning ade- 
quately to permit the patient to lead a normal 
life as a housewife. Her general condition has 
been satisfactory, and there are no symptoms 
or findings suggestive of any recurrence or 
metastases. 


COMMENT 


This patient had been bleeding from this 
fibrosarcoma for more than three years 
before the tumor was removed. The cause 
of the bleeding was difficult to determine at 
the beginning of her symptoms, since a 


ance in the pyelogram. The patient had 


Fic. 7. Excretory urogram of same patient 
fourteen months after removal of right kidney. 
Note no demonstrable change in size of left 
renal pelvis, November 15, 1937. 

been operated upon in 1929 for the removal 
of hepatic cysts. During this operation 
both kidneys were palpated and found to 
be polycystic. The fact that polycystic 
kidneys were known to be present tended 
to cloud the diagnosis. 

One opens the vena cava very reluc- 
tantly. However, Walters and Priestley 
have shown, both clinically and experi- 
mentally, that the vena cava can be 
sutured satisfactorily when it has been 
either accidentally torn or deliberately 
opened. 

The most satisfactory method of closing 
a tear or incision in the vena cava is by 
careful suture, provided the opening is 
accessible. In order to prevent hemorrhage 
while the sutures are being placed, pressure 
is frequently required both above and 
below the opening. Walters and Priestley 
suggest the use of oiled silk sutures, and 
Charles Mayo has reported several such 
cases closed with silk impregnated with 
vaseline. In this case, no pressure was 


Fic. 6. Section through the tumor showing a 


New Series Vot. LI, No. 2 


necessary on the vena cava in order to 
prevent hemorrhage. Mattress sutures of 
No. 0000 chromic catgut on an atraumatic 
needle were apparently satisfactory when 
covered with a layer of retroperitoneal fat. 
Oiled silk has proved more successful in 
experimental work, and probably should be 
used. 

In this case, the vena cava was almost 
occluded by the tumor. Had we failed to 
remove this tumor from the vena cava, the 
patient, in all probability, would have died 
shortly, either from complete occlusion of 
the vena cava, extension of the growth to 
the heart or embolism. Therefore, the 
added risk of removing the extension of 
this tumor was deemed justified. The lack 
of bleeding from the vena cava may best 
be explained by the fact that collateral 
circulation had relieved the vena cava of 
much of the usual quantity of blood carried 
by it. As the tumor gradually grew into the 
vena cava, the quantity of blood in the 
vena cava of necessity became diminished, 
and collateral vessels assumed part of its 
burden. Pressure in the vena cava Is 
normally not great, and even this little 
pressure was probably diminished by the 
encroachment of the tumor in its lumen. 

Fibrosarcomas of the kidney apparently 
metastasize late. This tumor was well 
encapsulated, and the surface of the por- 
tion in the vena cava had apparently not 
damaged the vessel wall. Its surface was 
smooth and glistening. 
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Removal of a polycystic kidney is rarely 
indicated. According to Rovsing, the life 
expectancy is shortened by such interven- 
tion. However, circumstances such as the 
one here described are sufficient to warrant 
surgical removal. The right kidney, in- 
vaded by tumor, was functionless and the 
renal burden had already been transferred 
to the left kidney. This patient is alive, well 
and free from symptoms, and as far as can 
be determined, is free from recurrence or 
metastases 3 years and 5 months after 
operation. 


SUMMARY 


1. A case of fibrosarcoma developing in 
a polycystic kidney with extension into 
the vena cava is presented. 

2. The difficulties of accurate diagnosis 
are discussed since both polycystic kidneys 
and tumors frequently bleed. 

3. Surgical removal by opening the vena 
cava is described and the vena cava closed 
by sutures. 

4. The patient has lived three years and 
six months since operation which shows 
that a patient may live for some time with 
only one polycystic kidney. 
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TOTAL GASTRECTOMY FOR LINITIS PLASTICA* 
CASE REPORT 


James A. JACKSON, M.D. 
MADISON, WISCONSIN 


HE operative mortality for total 

gastrectomy is high and is usually 

estimated to be between 40 and 540 per 
cent. Many patients, however, not only 
survive such extensive surgical procedures 
but they may live in comparatively good 
health for four or five years as reported in 
several instances, and eleven years in one 
case as reported by Leriche.! 


HISTORICAL CONTRIBUTIONS TO SUBJECT 


In 1878, Kaiser? of Czerney’s Clinic 
reported the results of experimental work 
on dogs. Of five animals in which almost 
the entire stomach had been resected, one 
dog survived for five years and was then 
killed and the specimen examined by 
Ludwig, the famous pathologist. It showed 
that a small piece of stomach wall remained 
at the cardiac end “which enclosed a 
spherical cavity filled with food.” Physi- 
ologically, the dog appeared quite healthy, 
and the digestion seemed not to be im- 
paired in any way. 

Phineus Connor,’ of Cincinnati, in 1884, 
performed the first complete removal of the 
stomach in man. The patient, moribund at 
the time of operation, died on the operating 
table. 

Thirteen years later, Schlatter‘ per- 
formed a successful total gastrectomy in 
man and demonstrated for the first time 
that a human being could live without a 
stomach and that an anastomosis could be 
made between the esophagus and the 
jejunum. The patient, a woman of 56, 
survived one year and fifty-three days; she 
died of a recurrence of the carcinoma. 

The following year, in 1898, two success- 
ful total gastrectomies were reported by 


MacDonald*® and Brigham.® The former’s 
report did not indicate how long the patient 
lived after operation but merely stated that 
he left the hospital on the thirteenth day 
and did not suffer any complication other 
than diarrhea. Brigham’s patient survived 
more than two years and he showed that 
hematopoiesis was not affected by such an 
operation. He anastomosed the esophagus 
and duodenum. 

At a meeting of the Deutsche Gesell- 
schaft fiir Chirurgie in 1898, a discussion 
arose as to just what constituted a total 
gastrectomy. Kronlein defined total exci- 
sions of the stomach as only those in which 
both the pylorus and cardia had been re- 
moved, and in which on examination of the 
specimen one should find a portion of the 
esophagus at one end and of the duodenum 
at the other. Finney and Rienhoff’ altered 
this definition and defined a total stomach 
excision as one which includes both the 
cardiac and pyloric sphincters; their reason 
for doing this is that occasionally gastric 
epithelium is found to extend proximal to 
the cardiac sphincter up into the esophagus 
and also into the duodenum. 

Reid® published a comprehensive report 
of a case in which he had performed 
successful total gastrectomy for a diffuse 
scirrhus carcinoma which involved all of 
the stomach except a small portion of the 


fundus. Grossly, the process was typical of 


linitis plastica or leather-bottle stomach. 
He concluded that this was the ideal lesion 
demanding a total extirpation of the stom- 
ach. The condition develops slowly; metas- 
tasis rarely occurs until the latter stages 
of the disease. It is the only possible opera- 
tion that:may result in a cure because as 


* From the Jackson Clinic, Madison Wisconsin. Read at the Western Surgical Association Meeting, Los Angeles, 
December 16, 1939. 
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a rule the growth involves the greater por- 
tion of the stomach by the time it comes 
to the surgeon. The operation is compara- 


Preoperative x-ray, typical of linitis 
plastica. 


Pic. 


tively easy to perform due to the shrunken 
condition of the stomach. With these con- 
clusions I wish to concur. 

Finney and Rienhoff from their study of 
sixty-seven case reports of total gastrec- 
tomy drew the following important con- 
clusions: (1) In regard to the type of 
anastomosis, an esophagojejunostomy is to 
be preferred on the whole to an esophago- 
duodenostomy. (2) The operation should 
be carried through in one stage. In those 
patients in whom anastomosis was not 
performed at the primary operation, all 
succumbed, either by shock, peritonitis or 
both. (3) Patients as well as animals, 
when properly fed as regards consistency, 
amount, and periods of feeding, can get 
along without a stomach. (4) As far as 
pepsin and hydrochloric acid digestion is 
concerned, it has been shown that the 
physiologic digestion of protein, fats and 
carbohydrates is not seriously affected by 
the exclusion of these two elements of the 
gastric juice. 


Jackson—Total Gastrectomy 


415 


American Journal of Surgery 
In 1933, Roeder® collected all authentic 


total gastrectomies bringing the total to 
eighty-eight. Among the most recent re- 


Fic. 2. Complete stomach removed and opened 
showing involvement from pylorus to cardia. 


ports are those of Lahey,” Clute, Allen” 
and Walters.'* These surgeons have varied 
and improved the operative technic. There 
are probably other cases that have not as 
yet been reported. 

My case report with a discussion of 
operative technic and postoperative care 
follows: 


CASE REPORT 


The patient, a maiden lady of 69 years, had 
complained of loss of appetite for about seven 
months. During this time she had lost twenty- 
two pounds in weight. For the last five months 
she had noticed a dull ache and distress in the 


epigastric region with a feeling of filling up 


rapidly. Belching would give some relief; there 
was no vomiting or hematemesis. Occasional 
spells of vertigo with a sense of the heart’s 
stopping were present. Family and past his- 
tories were irrelevant. Physically, she was fairly 
well preserved for her age—rather tall and 
weighed one hundred forty-two pounds. A 
blowing systolic murmur was present at the 
apex. The abdomen was flat with no masses 
palpable; there were no enlarged lymph glands. 

Urine was normal. Blood count showed 
hemoglobin g1 per cent; erythrocytes, 4,790,000; 
white blood count, 7,600; differential—81 poly- 
morphonuclears; 13 lymphocytes; 5 transi- 
tionals; 1 eosinophile. The Kahn test was 
negative; blood urea 27 mg. Gastric analysis 
showed total acidity 12; no free hydrochloric 
acid at one and one-fourth hours; some mucous. 

X-rays of the stomach and gallbladder were 
reported as follows: “Gallbladder functions 
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normally. There is a new growth in the middle 
third of the stomach of a bizarre type re- 
sembling linitis plastica except that the pre- 


> 
Fic. 3. Four weeks posteratively well functioning 
esophagojejunostomy. 


pyloric antrum appears to have a normal 
elasticity. It is doubtful that this lesion is 
resectable.” 

The patient was hospitalized on August 31, 
1939, for preparation and operation was per- 
formed by the author on September 5, 1939 
under spinal anesthesia. A Marweedal left 
rectus incision was used which gave an excel- 
lent exposure of the stomach. The diagnosis of 
linitis plastica with a leather-bottle type of 
stomach made by the roentgenologist was im- 
mediately confirmed on inspection and appar- 
ently there was no metastatic involvement or 
evidence of extension to other organs. There 
was an isolated cystic mass about 3 cm. in 
diameter in the right lobe of the liver. It was 
readily seen that only a complete gastrectomy 
could give any hope of cure. The duodenum was 
severed one-half inch distal to the pyloric 
sphincter and the stump inverted with two 
layers of chromic and additional interrupted 
silk stitches. The greater portion of the gastro- 
hepatic and gastrocolic omentum were removed 
with the stomach as well as the greater omen- 
tum. When the coronary artery was ligated at 
the axis, the esophagus was found to be elon- 
gated to the extent of some 4 to 5 cm. At this 
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point I applied a Dixon colon clamp to the 
esophagus and cut the esophagus off just before 
it enters the stomach. The gastrosplenic vessels 


Fic. 4 The patient four nike postoperatively. 


were ligated and the stomach removed. | then 
brought a loop of the jejunum about five to six 
inches long through the transverse mesocolon 
and had no difficulty in approximating the 
upper end of this loop to the open end of = 
esophagus. 

The anastomosis was made in an isoperi- 
staltic direction by first placing stay sutures of 
silk and than a continuous posterior row of silk. 
An inner layer of continuous chromic closed the 
opening and the posterior layer of silk was con- 
tinued around as in the ordinary gastroenteros- 
tomy. Re-enforcement with interrupted silk 
was then applied around the anastomosis. The 
transverse mesocolon was attached to the 
esophagus by a few stitches of interrupted silk. 
A Lavine tube was then guided between the 
fingers into the distal loop approximately three 
inches beyond the anastomosis. A simple 
enteroenterostomy was now performed between 
the loops of jejunum at the lower-most point. 
The abdominal wound was closed with continu- 
ous and interrupted chromic, figure of eight 
silkworm, and dermal sutures in the skin. 500 
ce. of citrated whole blood was given to the 
patient postoperatively. The patient suffered 
no shock from the operation and on her return 
to bed temperature was normal, pulse 100 and 
respirations 20. 

Sections from the whole length of the stom- 
ach were removed for pathological examination 
and the report is as follows: 1. ‘‘ Pyloric sphinc- 
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ter portion—suggestive of invasion of small cell 
carcinoma. 2. Pylorus—small cell diffusely 
infiltrating carcinoma of muscularis but not 
mucosa. 3. Lower portion of stomach—diffusely 
infiltrating small cell carcinoma. 4. Upper por- 
tion of stomach—carcinoma infiltrating all 
layers. 5. Cardiac end of stomach—shows 
marked infiltration with carcinoma. 6. Lymph 
node from lesser curvature shows extensive 
metastasis. Diagnosis: Diffuse small cell highly 
anaplastic carcinoma of the stomach. Note: All 
sections showed cancer. Linitis plastica in most 
cases is highly anaplastic small cell carcinoma 
diffusely infiltrating.” 

During the first four postoperative days she 
required very little sedative, her water balance 
was maintained chiefly by intravenous saline 
and glucose, and on the fourth postoperative 
day she was allowed water through the Lavine 
tube. On the sixth day the tube was removed, 
and the patient was allowed to take liquid 
nourishment from a special formula of pre- 
digested food. The wound healed by primary 
intention. Nourishment was given first at one- 
half hour intervals and later at one hour inter- 
vals. Except for a feeling of fullness following 
nourishment and some impaction in the rectum 
from the barium meal, she had virtually no 
complaints. 

On the twentieth day she was allowed to walk 
and at that time was on two hour feedings con- 
sisting of scraped beef, potato, milk, gruels, 
etc., and apparently took care of the food 
without any difficulty. Her red cell count and 
hemoglobin were practically normal. Alto- 
gether her convalescence has been extremely 
satisfactory. 

Allen and Walters advise a jejunostomy for 
feeding but this, I believe, is unnecessary. | 
believe the enteroenterostomy as a bypath for 
the bile is well worthwhile, although Lahey has 
discarded its use. 

Approximately three and one-half months 
after operation the patient is on a five meal 
schedule with a more liberal diet and enjoys her 
food. There has been no diarrhea. Hemoglobin 
is g1 per cent and red cell count 4,990,000. 
Inasmuch as the patient’s general condition is 
very good, I should say that her expectancy of 
life for a few years was excellent. We shall keep 
her under close observation and watch out for 
the secondary anemia which so frequently 
occurs following complete or almost complete 
gastrectomy. 
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CONCLUSIONS 
1. The two ideal lesions for total gastrec- 
tomy are linitis plastica and ulcer high on 
the lesser curvature. 


Fic. 5. High power. Diffuse small cell highly 
anaplastic carcinoma of stomach. 


2. The Dixon colon clamp for holding the 
cut end of the esophagus greatly facilitates 
the performance of the anastomosis. 

3. Jejunostomy for feeding purposes is 
probably not necessary if the Lavine tube is 
guided into the distal loop well beyond the 
anastomosis. 

4. Jejunojejunostomy serves a_ useful 
Fo in providing a bypath for the bile 
and pancreatic juices. 
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CHRONIC atrophic gastritis may develop from chronic superficial 
gastritis; it will be found in deficiency states such as pernicious anemia and 
idiopathic microcytic anemia. It is not impossible that lack of vitamins 
may sometimes play a réle in the origin of this disease. 

From—‘“‘The Practitioners Library of Medicine and Surgery”’ 1940 Sup- 
plement (D. Appleton-Century Company). 
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ECHINOCOCCUS CYST OF MUSCLE 
REPORT OF A CASE OCCURRING IN THE LEFT PSOAS MUSCLE 


ANDREW MCcCNALLY, M.D. 
Associate Urologist, St. Lukes Hospital 


CHICAGO, 


NUSUAL and rare diseases, espe- 
cially when they are met as a com- 
plete surprise, instill a new interest 

in the daily routine of the clinician. 

Echinococcus infestation is rare in the 
United States and particularly so when the 
cyst has formed in muscle tissue. A patient 
recently seen by us in the out-patient de- 
partment of St. Lukes Hospital, presented 
an interesting problem in differential diag- 
nosis as well as this unusual location of an 
echinococcus cyst. 


CASE REPORT 


J. C., an Italian white male of 47 years, was 
first seen in the out-patient department on 
April 11, 1937. He complained of pains all over 
the body, weakness, headaches, dizziness and a 
cough which had lasted all winter and was 
productive of purulent material. He had no 
chest pain and no night sweats. His weakness 
was so severe that he was unable to work. Even 
light work caused marked perspiration. Loss of 
weight was 18 pounds in eighteen months. The 
physical examination was essentially negative 
except for an occasional rale in the left hilus. 
There was also some tenderness of the large 
muscles of the back. The blood pressure was 
130/80. 

X-ray of the chest showed clear costophrenic 
angles; the diaphragm on the right was some- 
what nodular. There was no evidence of free 
fluid in either pleural sac. The terminal 
bronchioles in the right lobe, lower portion, 
were dilated. The root shadows were moder- 
ately increased on both sides. There was evi- 
dence of old pathology along the first and 
second interspaces on both sides. 

The clinical diagnosis was bronchiectasis and 
myositis. 

The patient did not return until August 8, 
1939, when he complained of low back pain and 
a mass in the left side which had been present 
for two years and was gradually increasing in 


AND James B. Cass, M.D. 
Clinical Assistant in Urology, St. Lukes Hospital 


ILLINOIS 


size. He was then referred to the urologic de- 
partment. A large mass could be readily seen 
on the left side, apparently extending from the 
kidney region. It was not movable on respira- 
tion, was smooth, not tender, and a swelling 
visible in the left abdomen seemed to be a 
smaller projection from the main mass in the 
flank. 

Retrograde pyelograms showed the left kid- 
ney larger than normal, with an opaque 
shadow opposite the transverse process of the 
second Jumbar vertebra on the left side, appar- 
ently medial to the shadow of the left kidney. 
Irregular calcification led to the belief that it 
was due to a calcified lymph gland. The pelvis 
and upper portion of the left ureter were dis- 
placed laterally and upward, and only a small 
amount of dye had entered the lower calyces. 
These were apparently cut off and it appeared 
possible that the mass was pushing the kidney 
upward, A diagnosis of tumor or large cyst 
involving the lower pole of the left kidney was 
made. On close scrutiny of the films the faint 
outline of a mass could just be discerned. 
(Fig. 2.) 

A barium enema showed the mass definitely 
posterior to the descending colon. The colon 
was freely movable and could be separated 
from the mass. 

The patient entered the hospital September 7. 
Urinalysis was negative. The blood showed 
13 Gm. hemoglobin per 100 c.c.; red blood 
cells 5,300,000; leucocytes 5000; coagulation 
time 2.5; bleeding time 1.5. Differential count 
was: lymphocytes 24; monocyte 1; poly- 
morphonuclear neutrophiles 72; eosinophiles 3. 

The diagnosis was not clearly established, 
but a retroperitoneal tumor or a solitary cyst 
of the kidney was considered most likely. 

Exploration of the left renal area was per- 
formed after the usual oblique muscle-cutting 
loin incision. The mass was found to originate 
from and seemed firmly attached to the left 
psoas muscle. The normal left kidney could be 
seen above. We thought we were dealing with 
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a large retroperitoneal tumor which we con- 
sidered inoperable. However, an incision to 
remove a portion for microscopic diagnosis 
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tinued chest complaints with unchanged physi- 
cal and x-ray findings. The roentgenogram also 
reveals a large smooth liver shadow and the 


been retouched, to the left kidney. 


caused numerous daughter cysts to be extruded 
from the mass, and the opening was therefore 
enlarged so that the cyst contents could be 
evacuated. Then the entire cyst wall was 
mobilized and removed in toto. The pathologic 
report revealed echinococcus cyst of the left 
psoas muscle. (Fig. 2.) The wound was closed, 
leaving ample space for drainage. 

The postoperative course was mild and the 
patient left the hospital September 24, feeling 
better than he had for a long time. He was seen 
in the out patient department and an intra- 
dermal test (Casoni) was performed. Blood was 
withdrawn for a complement fixation test, but 
both of these proved negative. 

Further questioning elicited the fact that 
the patient was born and lived for the first 
thirteen years of his life in a large town in 
Italy. He was then brought to America and 
the rest of his life has been spent in New York 
City and Chicago. He had never spent any 
time on a farm and his family never kept dogs 
as far as he could remember. 

Further observation is being carried on in 
the out-patient department because of con- 


possibility of involvement of the liver and 
lungs must be considered. 


Etiology. Echinococcosis in human be- 
ings is caused by infestation with the 
Echinococcus granulosus’ or dog tape worm 
in its larval form. Human beings are only 
accidentally an intermediate host and 
constitute a blind pocket as far as further 
dissemination is concerned. The dog, wolf, 
and jackal are the ideal definitive hosts and 
they infect the food and water supply of the 
intermediate hosts by fecal contamination. 

The ovum passed by the dog, when 
swallowed by the intermediate host, passes 
into the duodenum where its chitinous shell 
is digested. The embryo attaches itself to 
the mucosa by its hooklets and penetrates 
it. The embryo is then carried passively 
until it lodges in one of the capillary filters 
or passes through them to the organ in 
which it locates. The first filter is the liver; 
the second the lung. 


Fic. 1. Left pyelogram showing relation of mass, which has be 
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The embryo may be destroyed or it may 
develop into an echinococcus cyst. The 
cyst has a definite laminated outer layer or 
ectocyst, an inner germinal layer which 
develops the brood capsules, the endocyst 
and a capsule or pericyst which is derived 
from the tissues of the host. The scolices, 
which are the heads of future worms, 
develop inside the brood capsules. Portions 
of the germinal layer may become sepa- 
rated, forming daughter cysts. 

When a cyst containing viable scolices is 
ingested by the dog, wolf, or jackal, the 
scolices become attached to the wall of the 
intestine and develop into complete worms. 

Occurrence. Hydatid disease is of rare 
occurrence in North America. Riley? states 
that up to 1933 approximately 430 cases 
were seen in the United States and Canada. 
Practically all of these were in individuals 
of foreign birth. In 1921 Magath* reported 
twenty-five cases seen at the Mayo Clinic, 
four occurring in patients American born. 

The localization of the cysts is accounted 
for in the life history of the embryo in the 
intermediate host, the sites of most fre- 
quent occurrence being the liver and then 
the lung, because of the filtering effect of 
these organs. 

Devé,‘ in reporting 2,727 cysts, gave the 
percentage occurrence as follows: liver 
76.6; lung 9.4; muscle and cellular tissue 
5.2; kidney 2.3; spleen 2.1; and bone 0.9. 

In Magath’s report of twenty-five cases 
seen at the Mayo Clinic and eighty-seven 
cases collected from the literature after 
1902, one cyst of muscle was found in the 
anterior abdominal wall with cysts in the 
liver as well, and two were retroperitoneal. 

Kneebone,’ in a survey of sixty cases in 
Australia, found three localized in muscle, 
one of them in the left psoas muscle. 

Diagnosis. To diagnose the presence of 
echinococcus cyst clinically before surgical 
exposure, the possibility of its occurrence 
must, of course, be thought of. Specific 
tests for the presence of echinococcus cyst 
are not infallible. The precipitin test using 
the patient’s serum and prepared hydatid 
fluid is positive in 65 per cent of cases.° The 
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complement fixation test using a procedure 
similar to the Wassermann technique is 
positive in 52.4 per cent. The cutaneous 


Fic. 2. Photomicrograph of scolices showing 
rostellum of hooklets. 


test, similar to the Mantoux, injecting 0.2 
c.c. of hydatid fluid intracutaneously, is 
positive in 56 per cent of the cases. Some 
reliance can be placed on an eosinophilia if 
other causes can be ruled out. 

It may be possible to demonstrate the 
cyst roentgenologically. The pericyst de- 
rived from the host tissue may cast a 
shadow, depending upon the organ in- 
volved. The ectocyst with its contained 
fluid may cast a shadow like any cavity 
containing fluid. The endocyst does not 
cast a shadow. If the cyst dies, calcium is 
deposited in its wall and a definite shadow 
may then be shown. 

The combination of the various labora- 
tory tests and x-ray will allow a positive 
diagnosis of echinococcus cyst to be made 
in approximately go per cent of cases. 


SUMMARY 


Infestation with the echinococcus granu- 
losa is uncommon in this country and the 
localization of a cyst in muscle rarely 
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occurs. This case is presented because of 
its clinical interest, and because of this 
unusual localization of the echinococcus 
cyst. In this instance the diagnosis was 
not made preoperatively, nor could it 
have been made even if considered, as the 
specific tests were found to be negative 
immediately after operation. 

The entire cyst wall was removed at 
operation, and the patient’s condition 
since then has been one of gradual im- 
provement. Because of the chest findings 
and the enlargement of the liver, the 
patient is being kept under observation, 
but there has been no recurrence of the 


Our view (regarding injuries of the liver) is that of Fairchild (1931) 
who classified injuries of the abdominal viscera as conditions which demand 
immediate exploration, on the basis of our inability to say that certain 
lesions do not exist rather than on our ability to say that they are present. 
From—‘‘ The Role of the Liver in Surgery” by Boyce (Charles C. Thomas). 
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condition either locally or in any other 
organ. 
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TRAUMATIC RUPTURE OF THE LEFT LOBE OF THE LIVER 
AND RUPTURE OF THE LEFT DIAPHRAGM 
WITH LEFT CHYLOTHORAX* 


JoszpH T. SULLIVAN, M.D.f 
Staff Member of Aston Park and Asheville Mission Hospitals 


ASHEVILLE, NORTH CAROLINA 


TRAUMATIC rupture of the liver is 
one of the rarest surgical emergen- 
cies reported. According to Shedden 

and Johnson, rupture of the liver appears 
once in every 1300 cases admitted to the 
accident room of any large general hospital. 
Thorlakson and Hay reported eleven cases 
in 200,000 admissions over a span of twenty 
years at the Winnipeg General Hospital. In 
reviewing the available literature on this 
unusual injury, it was found that the right 
lobe of the liver was ruptured six times 
more often than the left. The spleen was 
involved in more cases than any other 
organ, and damage to the spleen was al- 
ways associated with injury to the left lobe 
of the liver. The most common location is 
the posterior inferior surface of the liver. 
Jaundice is rare, and even then is notice- 
able only after several days. The real, or 
complete, ruptures of the liver are usually 
manifested by peritoneal irritation, which 
is caused by the sudden effusion of blood or 
bile into the peritoneal cavity. The mortal- 
ity rate, as stated by Christopher, is 80 per 
cent for unoperative cases and 60 per cent 
for operative cases. In the literature the 
majority of the cases are of the subcapsular 
variety. 


REPORT OF AN UNUSUAL RUPTURE OF 
THE LIVER 


A white boy (L. I.) age 9 years, was hit by a 
speeding automobile about thirty minutes 
previous to admission to the emergency room 
of Aston Park Hospital. The child was in grave 
shock; the skin was cold and clammy and pulse 


imperceptible. He was unconscious with respi- 
rations rapid and shallow. There was a deep 
jagged laceration of the scalp in the right 
occipital region and a large contusion in the 
right frontal parietal region. There were multi- 
ple abrasions of face, arms and legs. His right 
leg was externally rotated and a large contusion 
was in the right lumbar region. Both lungs were 
full of moist rales; temperature 97°F. 

Treatment of shock was started but his con- 
dition appeared to be hopeless. His tempera- 
ture remained at 97 degrees for the next six 
hours and then rose to 103.8 degrees. Twelve 
hours after admission he was still unconscious, 
his pulse was very weak and thready. A tenta- 
tive diagnosis was considered at this time of 
(1) a severe head injury, (2) fracture of the 
right hip, and (3) possible internal injuries. 

On the second day his temperature was 104 
degrees; pulse rate 130 to 150. He was conscious 
but irrational and able to take fluids by mouth. 
There was slight epigastric fullness but no evi- 
dence of peritoneal irritation. There was a 
large ecchymotic area in the right lumbar 
region and moist rales at the bases of both 
lungs. A roentgenogram revealed an inter- 
trochanteric fracture of the right femur with 
a free lateral fragment and marked rotation of 
the upper fragment with some overriding, and 
a chip fracture of the right transverse process 
of fourth lumbar vertebra. 

On the third day his temperature was 101 
degrees and pulse 120 to 130. His general con- 
dition had improved by the fifth day and his 
right leg was suspended in traction. On the 
seventh day he started to complain of pain in 
the left chest. A roentgenogram revealed no rib 
fracture but a general left pleurisy. The fullness 
in the epigastrium was increasing and on the 
eleventh day it had involved the upper ab- 


* Presented before the Buncombe County Medical Society of North Carolina, October, 1939. 
{First Lieutenant in the Medical Corps Reserve of the U. S. Army. Now on active duty and assigned to 
the Surgical Service of Station Hospital, Camp Stewart, Hinesville, Georgia. 


423 


d 
eid My 
A 
wy 
F 
¥. 
uf 
tee 
/ 
ee 
ae 
~ 
|| 


424 American Journal of Surgery Sullivan—Rupture of the Liver 


FEBRUARY, I941 


domen down to the level of the umbilicus with was soft and showed no signs of peritoneal 


an absence of resonance in Traube’s semilunar 
area. A roentgenogram of chest on the twelfth 


Fic. 1. Large pockets of air in the abdomen 
after 500 cc. of bile colored fluid were with- 
drawn from the left pleural cavity and 
replaced by air. 


day revealed that there was a pleural effusion 
of the left chest. 

Liver injury was considered on the thirteenth 
day; a slight icteric tinge of eyes was noted. 
Laboratory data at this time revealed icterus 
index of 20; two plus urobilin in urine; white 
blood count, 32,000 with go per cent poly- 
morphonuclears; red blood count, 3,400,000, 
and hemoglobin 60 per cent. 

Fourteenth to Thirty-first Days. The pa- 
tient’s pulse varied between 100 and 140; tem- 
perature 100° to 101°F.; respirations 24 to 28; 
icterus index 15 to 20. He was taking nourish- 
ment by mouth in small amounts and was hav- 
ing daily bowel evacuations. He complained of 
a great deal of upper abdominal pain that re- 
quired opiates for relief. The superficial veins 
of the abdomen and chest were markedly 
engorged. This fullness in the upper abdomen 
was very disconcerting. It felt like a cystic 
mass; at times it would be very tense and then 
it would become soft. It would seem to be 
shifted more to the left of the midline and then 
at other times, more to the right. It occupied 
the epigastrium and upper abdomen, down to 
the level of the umbilicus. The lower abdomen 


irritation. 
Thirty-second Day. His temperature was 


Fic. 2. The stomach and duodenum pushed 
down to the left by these large pockets of 
air. 


102.4 degrees, pulse 160, respirations 38 and 
shallow. His entire left chest was flat, except for 
a small area in the upper chest. There were 
moist rhonchi in trachea and moist rales 
throughout the right lung. Heart sounds were 
very weak. His upper abdomen, down to the 
level of the umbilicus was so tense that it looked 
as though it would rupture. The lower abdomen 
was soft with no signs of peritoneal irritation. 
The child’s condition was extremely critical and 
death was only a question of time, unless some- 
thing was done to relieve the pressure on his 
circulatory system. An abdominal approach 
was out of the question, and the safest proce- 
dure to give temporary relief from this back 
pressure on his heart was to do a thoracentesis 
of the left chest. 

A needle, attached to a 50 cc. syringe, was 
inserted into the fifth intercostal space at the 
midaxillary line. To my great surprise, the first 
50 cc. of fluid obtained had all the appearance 
of bile. The withdrawal of this bile colored fluid 
was continued until 750 cc. meters were ob- 
tained. Laboratory tests on this green fluid 
were all positive for bile. Following the with- 
drawal of this fluid from the left chest, it was 
noticed that the upper abdomen was not so 
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tense, his pulse dropped to 100 and respirations 
to 26. The following morning another thoracen- 
tesis was performed and goo cc. of bile colored 
fluid obtained. Following the withdrawal of this 
amount, there was a decided change in the 
fullness of the upper abdomen. It was softer and 
a definite mass could be felt to the left of the 
midline. 

It was very definite that there was some sort 
of communication of the left pleural cavity 
with the upper abdomen and liver. The next 
day (thirty-fourth day) the chest was again 
tapped. The fluid was still bile colored, 500 cc. 
were withdrawn and replaced with air. The 
child’s hips and abdomen were raised on pillows 
so they would be higher than his chest. He was 
allowed to remain in this position for fifteen 
minutes and then a roentgenogram of chest and 
abdomen was taken, which showed large bub- 
bles of air in the upper abdomen. (Fig. 1.) 
Barium was then given by mouth and the films 
showed the stomach and the duodenum pushed 
down and to the left. The colon was also pushed 
down but neither was involved. (Fig. 2.) 

Each day a thoracentesis of the left chest was 
performed and an amount, varying between 500 
and 750 cc. of bile colored fluid was withdrawn. 
The fullness of the upper abdomen corre- 
sponded with the withdrawal of the fluid from 
chest. The upper abdomen would be softer and 
a definite mass could be felt, more to the left of 
the midline, following the withdrawal. The 
patient’s general condition was improving, his 
temperature varied between 99 and 100 de- 
grees, pulse was below 120, was regular and of 
good volume. On the thirty-ninth day a 
plaster spica was applied to the right leg. A 
trocar was inserted into the fifth intercostal 
space of the left chest and through the lumen of 
this trocar, a rubber catheter was passed. The 
catheter was left in the chest with a stop-cock 
attached to its end. Five hundred cubic centi- 
meters of bile colored fluid were withdrawn 
through the catheter before he was returned to 
the ward. 

Fortieth to Sixty-ninth Day. There was a 
daily withdrawal of fluid through the tube and 
the daily amount varied from 300 to 1700 cc. 
The fluid was of a greenish color up until about 
the fiftieth day, when it changed to a yellow 
color. The total amount of this fluid, which was 
withdrawn from the left chest, was over 25 
liters. The remarkable change was in relation to 
the fullness of the upper abdomen. It became 
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softer and then flat. The mass that had been 
previously palpated finally disappeared. About 
the forty-fifth day it was noticed that the child 
was passing clay colored stools. 


Fic. 3. On the seventieth day in an upright 
position. The catheter in the left pleural cavity 
with very little free fluid and no fluid level. 
There were some small pneumothorax pockets 
at the apex and a large air pocket at the base; 
but it could not be ascertained if the pocket 
was above or below the diaphragm. 


The plaster spica was removed on the 
seventieth day. A roentgenogram of the chest 
was taken with the child in an upright position. 
The film revealed very little free fluid and no 
fluid level. There was some pleural thickening 
and some small pneumothorax pockets at the 
apex, a large air pocket at the base, but it could 
not be ascertained if the pocket was above or 
below the diaphragm. (Fig. 3.) The child was 
then placed flat on his back and 500 cc. of 
yellow fluid were withdrawn from the chest or 
upper abdomen through a tube in his chest. 

The child was examined under the fluoro- 
scope on the seventy-first day. The diaphragm 
on the left was not recognized and there was a 
large bubble of air in the epigastrium. Barium 
was given by mouth and the stomach and 
duodenum identified, with a ring of air outlin- 
ing the stomach. A roentgenogram of chest and 
abdomen, taken immediately after the fluoro- 
scopy, showed this ring of air. (Fig. 4.) The 
withdrawal of fluid in small amounts continued 
up to the eightieth day, when it ceased entirely. 
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The last few days the fluid was a milky white, hospital ten days later (thirty-nine days after 
which was obtained in small amounts. It was discharge). He was complaining of pain in the 
centrifuged and the sediment was found to be _ left upper abdomen with a temperature of 104 


Fic. 4. Ring of air encircling the stomach. 


numerous polymorphonuclear cells. The tube 
was removed and his temperature on this day 
was 99 to 100 degrees, pulse 100 and respira- 
tions 20. His general condition showed marked 
improvement. 

From the eighty-first day until seven days 
before discharge from the hospital, he had a 
picket fence type of temperature, varying from 
99 to 101 degrees. The last seven days in the 
hospital his temperature was at 98.6 degrees. 
The patient had no complaints and was rapidly 
regaining his weight and strength. The last two 
weeks in the hospital, the patient was allowed 
up and about the ward. On the ninety-sixth day 
another roentgenogram of the chest was taken, 
which showed no undrained fluid, but small 
pockets of air in the axillary area and some 
thickening at the base. The child walked out of 
the hospital on the one hundred fourteenth day. 

He was seen again on the twenty-ninth day 
after discharge from the hospital. He had no 
complaints and had gained considerable weight. 
His temperature and pulse were normal. Liver 
edge was palpable about one finger’s breadth 
below the right costal margin. This was not 
present on his discharge from the hospital. He 
was allowed to return home but re-entered the 


Fic. 


5. Illustration taken at patient’s second 
admission to the hospital. Left diaphragm 
elevated and pleural thickening at the left 
base. 


degrees, pulse 150 and respirations 40 to 50, 
short and shallow in character. He complained 
that when he took a deep breath it caused pain. 
There was spasticity of muscles and tenderness 
along the costal border in the left upper abdo- 
men. Roentgenogram of chest and upper 
abdomen revealed that the left diaphragm 
remained elevated with much inflammatory 
process, largely pleural thickening at the left 
base. Nothing significant was seen in the 
abdomen. (Fig. 5.) 

White blood count, 39,000 with go per cent 
polymorphonuclears, 7 per cent lymphocytes 
and 1 per cent myelocytes. The child’s mother 
stated that she had noticed nothing unusual 
until the night before when he had a fever. He 
was re-examined several times that day and the 
only findings were the spasticity of muscles and 
tenderness in the left upper abdomen. 

The following morning his temperature was 
105 degrees and respirations 60. A pus pocket 
was suspected in the left upper abdomen and it 
was decided to do an exploratory laparotomy. 
Under general anesthesia, a left subcostal inci- 
sion was made. Upon opening the peritoneum, 
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the stomach presented. When I tried to pass my 
fingers between the stomach and left costal 
wall, I encountered numerous fragile adhesions 
between the two. As I proceeded to gently 
release these adhesions, the patient collapsed 
and expired thirty minutes later. Permission for 
autopsy was granted and the essential findings 
are as follows: 

The spleen was adherent to the lower surface 
of the left lobe of the liver. The spleen appeared 
to be swollen, round edged, though not per- 
ceptibly large. Its pulp was soft, bright red with 
numerous pale areas throughout. The right lobe 
of the liver was large; the left lobe was atrophied 
and firmly adherent to the diaphragm. On cross 
section the right lobe was congested; the left 
lobe showed virtually no functioning tissue. It 
was mottled with streaks of white and gray, 
representing what should have been liver tissue. 
The gallbladder was distended. Upon pressure, 
bile escaped freely into the duodenum. The left 
portion of the diaphragm was covered by the 
firmly adhering lower lobe of the left Iung. 
When freed the diaphragm showed a crater-like 
opening with a diameter of 32 mm. and upon 
removing the diaphragm from the liver, this 
crater-like opening was freely recognizable 
upon the upper surface of the liver, the opening 
continuing into a tunnel leading through the 
entire depth of the left lobe, being covered 
below by the adhering spleen. The diameter of 
the tunnel on the inferior surface of the liver 
was 17 mm. There was no abscess detectable. 
Both lungs were adherent to the costal wall. On 
the right side the adhesions could be broken up 
with ease; on the left side the adhesions were 
very intimate and proceeded along all aspects, 
anterolateral and posterior in extent, as well as 
over the entire base. The right lung contained 
air throughout except for the posterior portion 
of the lower lobe, which showed the presence of 
beginning hypostasis. The left upper lobe 
contained air; the left lower lobe was con- 
tracted, apparently atelectatic, its size being 
approximately half of the normal. 


SUMMARY 


Reports of traumatic ruptures of the 
liver are not common and this case is most 
unusual, in that the original injury was a 
true rupture of the left lobe of the liver and 
rupture of the left diaphragm. The bile 
leaked down into the lesser omental sac as 
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well as into the left chest. The bile and 
exudate continued to collect in the lesser 
omental sac, forming a large tumor mass in 
the upper abdomen. The patient was dis- 
charged from the hospital on the one hun- 
dred fourteenth day and had apparently 
recovered. He was readmitted thirty-nine 
days later and died from operative shock 
during an exploratory laparotomy. 

At autopsy an acute splenitis was found. 
The spleen was displaced from the splenic 
fossa and adhered to the inferior surface of 
the atrophied left lobe of the liver. There 
was a direct communication between the 
left pleural cavity and lesser omental sac by 
a tunnel passing through the diaphragm 
and the atrophied left lobe of the liver. I 
have been unable to find a similar case 
report in the available literature. 


The roentgenograms were taken and inter- 
preted by G. W. Murphy, m.p. There was a 
series of thirteen films but it was not possible 
to include all in this report, for the lack of 
space. The majority of the films were taken with 
a portable machine. 

The autopsy and the microscopic tissue 
examinations were performed by Alfred Blum- 
berg, M.D. 
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From—“‘The Role of the Liver in Surgery”’ by Boyce (Charles C. Thomas). 


: 
7 


CONGENITAL OBSTRUCTION OF THE SMALL INTESTINE* 


HERBERT T. WIKLE, M.D., F.A.C.S. 
BROOKLYN, NEW YORK 


ONGENITAL obstruction of the 
small intestine is not an uncommon 
condition and most authors who 

have written upon this subject have divided 
them into two groups; the intrinsic (atre- 
sias), and extrinsic (stenoses, peritoneal 
bands, intestinal malrotation, pressure 
from congenital tumors, cysts, etc.). 

The case here reported belongs in the 
extrinsic group, for it apparently was 
produced during the stage of rotation and 
fixation of the viscera to the posterior 
abdominal wall by the fusion of their 
mesenteries with the posterior parietal 
peritoneum. During this, the last stage of 
the rotation, the lower portion of the 
duodenum is fixed and the duodenojejunal 
angle is formed. Apparently during the 
process of formation of this duodenojejunal 
angle, a band running from the parietal 
peritoneum to the mesentery crossing the 
superior mesentery artery produced this 
obstruction. 

This patient had no other malformation 
in rotation. In other words, the intestines 
returned to the abdominal cavity and 
pussed underneath the superior mesentery 
artery in the normal manner. 

The jejunum, however, remained fused 
to the mesocolon which undoubtedly fur- 
nished a fixed point, and this, together 
with the firm band which formed appar- 
ently along with the superior mesentery 
artery, produced the obstruction that made 
surgery not only necessary but imperative. 

Ladd! has discussed at length this and 
similar types of congenital obstruction of 
the small intestine. A case of duodenal 
obstruction by a constricting band was 
reported by Magendie and Pouyanne.’ 
Rocher, Roudil, and Courriades* cited 
another duodenal obstruction which was 
caused by an abnormal hepatic pedicle. 


The hepatic artery in their case ran from 
the superior mesenteric artery posterior 
to the duodenum, and the portal vein 
crossed the duodenum anteriorly at about 
the same region, thus creating a point of 
obstruction. 

It might be noted that where the ob- 
struction at the duodenojejunal junction is 
not complete, the patient may survive for 
many years. Madigan‘ reported a patient, 
30 years of age, who could never remember 
having had a spontaneous bowel move- 
ment. Apparently all his life he had 
evacuated the gastrointestinal tract by 
vomiting. X-ray examination revealed a 
hugely dilated stomach and duodenum, the 
second portion of the latter occupying the 
entire pelvis. This case, evidentally, was 
one of almost complete obstruction in the 
third portion of the duodenum. Operation 
was not mentioned in the report. 

These unusual case reports were noted 
by Jones.® 


CASE REPORT 


Baby C., female, was delivered on October 
26, 1938, from a mother who was a rheumatic 
cardiac. No toxemic manifestations were noted. 

Physical examination on the day of birth 
showed a small subconjunctival hemorrhage in 
the right eye, with slight scleral icterus. The 
skin was jaundiced and turgor was good. There 
were numerous small pustules on the face. 
No congenital deformities were noted. The 
birth weight was 7 pounds, 3 ounces. 

About three days after birth the slight 
icterus had increased markedly and the child 
had developed a persistent, but not projectile 
vomiting. Breast feeding was abandoned and a 
formula adopted, but still the vomiting per- 
sisted and became aggravated. In five days the 
child had lost 1 pound in body weight. Jaundice 
increased in intensity, and a marked dehydra- 
tion developed. 


* Read before the Brooklyn Academy of Pediatrics, April 26, 1939. 
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On physical examination (fifth day) both 
ears were noticeably catarrhal. There were 
several white patches on the throat, probably 


Fic. 1. Preoperative x-ray showing remnants of 
barium in stomach. 


Fic. 2. X-ray three weeks after operation. 


thrush. There was no nuchal rigidity. Respi- 
rations were shallow and slow and the breath 
sounds were considerably depressed. The 
abdomen showed a poor skin turgor, though it 
was soft, there were no masses palpable, and 
the liver and spleen were not palpated. 

The child was first thought to have: (1) 
vomiting of undetermined etiology; (2) physio- 
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logic icterus; (3) dehydration. On the seventh 
day, it was noticed that the baby had developed 
an ashen pallor, was apathetic and would lie in 
its cubicle without moving. Vomiting had now 
become considerable, representing everything 
fed. There were stools, however. The abdomen 
showed some distention, but still no masses 
were palpated. A partial intestinal obstruction 
seemed likely. 

Small feedings of a concentrated formula of 
similac were given. The stomach was lavaged 
three times daily; supportive treatment was 
given with clyses (60 c.c., t.i.d.); atropine, 
14000 ten minutes before feedings was later 
increased to 14909; phenobarbital, gr. 1 was 
administered ten minutes before meals—to no 
avail. 

The white count was 11,500, with 52 per cent 
polys, 40 per cent lymphocytes, and 8 per cent 
monocytes. The red cells numbered 5,310,000; 
hemoglobin was 132 per cent. X-ray of the 
chest was negative, but the long bones showed 


Fic. 3. X-ray five months after uperation. 


bands of increased density and rarefaction at 
the distal ends, suggestive of osteochondritis. 
On the eighth day the child looked much 
worse. It now vomited bile-stained stomach 
contents continuously. The stools showed little 
fecal material. Gastrointestinal series revealed 
a complete gastric retention after twenty-four 
hours, and a diagnosis of pyloric obstruction of 
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congenital origin was made. At 4 p.m. of the 
eighth day the child was operated on under 
general anesthesia. 

Both the stomach and the first and second 
parts of the duodenum were markedly dilated 
under a broad veil of adhesions containing the 
superior mesentery artery. The jeyunum and 
the distal small gut were collapsed, the first 
part of the jejunum being fixed to the surface 
of the transverse mesocolon. A firm, thick, 
obstructing band was present at the duodeno- 
jejunal junction, for pressure on the stomach 
and pylorus failed to cause distention of the 
jejunum. A posterior gastroenterostomy was 
done, since it was deemed unwise to bring the 
jejunum over to the duodenum. This would 
have caused greater angulation of the first part 
of the jejunum. Two rows of atraumatic No. 00 
sutures were used in the anastomosis. The 
resulting opening was large enough to admit 
the thumb. The abdomen was closed in layers 
and the child returned to the ward in fair 
condition. 

Codeine gr. 14, was given, with clyses of 
60 c.c. three times daily and a continuous 
intravenous injection of 214 per cent glucose 
at the rate of eight drops per minute. 

At midnight of the day of operation the child 
began vomiting green-stained fluid continu- 
ously, and in the morning a Wangensteen drip 
was begun. A transfusion of 50 c.c. of citrated 
blood was given. Karo and water were given 
orally, gradually increasing from 1 minim 
every four hours to 5 teaspoonfuls on the 
following day. Maternal milk was increased 
from 1 teaspoonful half strength every three 
hours to 5 teaspoonfuls full strength on the 
following day. 

The Wangensteen drip was continued for 
three days. At no time after operation did the 
temperature go above 99.6 degrees. The 
abdomen did not distend, the skin turgor 
began to improve, and the child seemed to 
show the first signs of improvement. 

On the fourth day postoperative, the first 


Wikle—Intestinal Obstruction American Journal of Surgery 431 


stool appeared black. Vomiting failed to occur 
even after the removal of the Wangensteen 
apparatus. The abdomen was soft and the 
child’s condition rapidly improved as definite 
weight gain began. Feedings of maternal milk 
were increased rapidly and were reinforced 
with olac. 

On the sixth day the child began having good 
bowel movements and the sutures were re- 
moved. Four days later the temperature rose 
to 103.6 degrees and vomiting of bile-stained 
fluid occurred, but this disappeared in a few 
hours. 

On the day of discharge, November 23, 1938, 
twenty-eight days after admission and twenty 
days after operation, the baby had regained its 
total birth weight. 

X-ray examination nineteen days after oper- 
ation showed a free flow of barium through the 
enteroanastomosis. 

At six months the child was gaining weight, 
eating well, and its general condition was 
normal for its age. Two years after operation 
the child was normal and there were no gastro- 
intestinal symptoms. 


SUMMARY 


1. A case of congenital obstruction at the 
duodenojejunal junction is reported. 

2. Posterior gastroenterostomy was done 
in an eight day old infant with recovery. 
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THE GASTROSCOPIC DIAGNOSIS OF PHYTOBEZOAR* 


ALLAN L. CoHN, M.D. AND ALFRED S. WHITE, M.D. 
SAN FRANCISCO, CALIFORNIA 


ASTROSCOPY has made important 
& progress as a diagnostic method 

since the introduction of the flexible 
gastroscope. Its clinical importance in the 
more common gastric lesions such as gas- 
tritis, ulcer and carcinoma has been re- 
ported in the voluminous gastroscopic 
literature of the past five years. Not so 
well known, however, is its value in the 
diagnosis of the rare or unusual gastric 
disease. 

Until the advent of modern clinical 
gastroscopy, the x-ray was the only method 
commonly used to study the structural 
changes of the intact stomach. With gastro- 
scopy and x-ray supplementing each other, 
but little gastric pathology need remain 
undiagnosed. In many cases the x-ray 
examination is sufficient for diagnosis. 
There are, however, cases where doubtful 
x-ray findings have been clarified by sub- 
sequent gastroscopy. 

It is the purpose of this paper to illustrate 
this fact by presenting a case of phyto- 
bezoar diagnosed gastroscopically after 
clinical and x-ray examination had left the 
exact diagnosis uncertain. 

In 1936 Moersch and Walter! reported 
the first case of phytobezoar to be seen 
through the gastroscope. A second case was 
reported by Ruffin and Reeves? in 1939. 
The case herein reported is the third one to 
be diagnosed by this method. 

One hundred and twenty-six cases of 
phytobezoar have been reported in the 
literature, the last comprehensive report 
being that of DeBakey and Ochsner.* These 
tumors are composed principally of seeds, 
skins and fibers of plants to which are 
adherent food particles, starch granules and 
muscle fibers. While many food materials 
will thus accumulate, in over 70 per 


cent of the cases the mass consists of per- 
simmons. The tumors are usually cylindri- 
cal or oval in shape, and vary in length 
from 4 to 12 cm., and in width from 2 to 
6 cm. They may weigh up to 300 or 400 
Gm.‘ The dark brown or black surface may 
be smooth or pitted. The mass on first 
examination seems quite firm, but actually 
is quite friable and crumbles on slight 
pressure. 

The presence of a phytobezoar should 
not be difficult to determine in most cases, 
but is often unsuspected because of the 
rarity of the condition. About 80 per cent 
of the patients present a history of having 
eaten persimmons, and inquiry into the 
previous eating habits will often elicit this 
information.® Eighty per cent of the pa- 
tients are of the male sex, and are above 
30 years of age. A firm, freely movable 
abdominal mass may often be felt in the 
epigastrium, and can occasionally be dis- 
placed under the left costal margin. There 
may be some pain and slight tenderness, as 
well as nausea and vomiting. Weakness and 
loss of weight may be prominent, but con- 
stipation or diarrhea rarely occur. A slight 
secondary anemia and mild leucocytosis 
may be found. The gastric acidity is some- 
what elevated, and there may be occult 
blood in the stool. There is no fever. 

X-ray examination of the stomach with 
the barium meal will often help make the 
diagnosis. The barium may actually be 
seen displaced by the mass. Palpation will 
show the mass as movable within the 
stomach. Often the first swallow of barium 
is observed to diffuse slowly downward on 
either side of the tumor, outlining its shape. 
Similar x-ray pictures are presented by 
gastric polyps and the diagnosis of this 
condition is often incorrectly made.’ 


* From the Department of Gastroscopy, San Francisco Hospital, University of California Service, S. F. Dept. of 
Public Health, and the Research Fund, Mount Zion Hospital, San Francisco. 
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Ulceration of the gastric mucosa is 
present in 23 per cent of the cases of phyto- 
bezoar.® The high incidence of ulceration in 
these cases is probably associated with 
trauma to the gastric wall by the firm 
irregular edges of the foreign body. It is of 
interest that approximately 80 per cent of 
the gastric ulcers which occur in this condi- 
tion are located on the lesser curvature. 
This figure is similar to that seen in gastric 
ulcers in general. If the ulcers associated 
with bezoar develop on the basis of trauma 
from the foreign body alone, they should 
develop equally often in other parts of the 
stomach. Since they do not so develop, it 
may be presumed that they are caused by 
the same underlying factors as ulcers un- 
complicated by intragastric foreign bodies. 
The concept of a gastric pathway for the 
transference of gastric contents to the 
pylorus, along the lesser curvature, would 
seem supported by this fact. A foreign body 
would thus interfere with proper emptying 
of the stomach and would prevent the 
regurgitation of duodenal contents back 
into the antrum of the stomach. The failure 
in this fashion partially to neutralize the 
gastric acidity in this region might predis- 
pose to the formation of ulcer. The lesser 
curvature, which has an inherent vulner- 

ability to the formation of peptic ulcera- 
tion, would thus be the logical site for ulcer 
formation. While the presence of a bezoar 
may well be considered a predisposing fac- 
tor to the formation of ulcer, there must be 
other precipitating causes not present in 
the great majority of cases, since in 77 per 
cent ulceration does not occur. 


CASE REPORT 


A cement worker, 53, entered the San Fran- 
cisco Hospital, University of California, service 
of Dr. LeRoy Briggs, March 17, 1939, with the 
chief complaint of mid-epigastric pain of six 
weeks’ duration. This had been dull, constant, 
but had gradually increased in severity until 
during the last week it became sharp, radiated 
to the lower left anterior chest, and was severe 
enough to awaken the patient from sleep. 
Anorexia, nausea and vomiting became in- 
creasingly prominent, and on one occasion the 
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vomitus was bloody. Exercise aggravated all 


the symptoms. Neither food nor alkali relieved 
them. A 5 pound weight loss resulted from the 


Fic. 1. X-ray examination of the stomach show- 
ing large ulcer crater of lesser curvature in 
mid-portion of the stomach and a filling defect 
which might be a polypoid tumor or foreign 
body. 


lessened food intake. Examination showed the 
abdomen to be slightly distended and soft. 
There was a hard, round, smooth, non-tender 
movable mass in the right upper quadrant, 
which measured approximately 10 cm. in 
diameter. A sharp, firm-edged spleen was easily 
palpable three fingerbreadths below the left 
costal margin. The liver, firm and non-tender, 
was palpable three finger-breadths below the 
right costal margin. 

Laboratory examination yielded the follow- 
ing results: hemoglobin 14.6 Gm., R.B.C. 
4,800,000, W.B.C. 6,050, with 72 per cent 
polymorphonuclears, eosinophiles 1 per cent, 
lymphocytes 18 per cent, monocytes 9 per cent. 
The urine was amber in color, cloudy, of alka- 
line reaction, albumin negative, sugar one plus, 
diacetic acid negative, acetone negative, bile 
negative. Wassermann and Kahn tests were 
negative. Icteric index 10.3. Serum albumin 
3.49 Gm. per 100 c.c. Serum globulin 2.66 Gm. 
per 100 c.c. Takata-Ara test was positive. 
Stool examination showed: urobilinogen two 
plus and occult blood four plus. On gastric 
analysis, the fasting specimen, with histamine, 
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showed free acid 59 degrees, total acid 118 
degrees. 


X-ray examination (Fig. 1) by Dr. Lloyd 


Fic. 2. view 
lower third of stomach showing 
angulus, antrum and portion 
of pylorus. A benign ulcer is 
seen on the lesser curvature 
above the angulus. 


L i | 


Pas. 4. Phytobezoar removed at surgery. It 
measured g by 5 by 6 cm. and weighed 
129.5 Gm. 


Bryan revealed a normal fundus of the stomach, 
but a large ulcer crater approximately 1.5 cm. 
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in diameter on the middle of the lesser curva- 
ture. The gastric wall on either side of this ulcer 
was considerably indurated and _ thickened. 


portion of the stomach. The 
third of a large phytobezoar is 
seen. 


There was a rather large filling defect in the 
lumen of the stomach which appeared to move 
about as though it were a foreign body. Peri- 
staltic waves passed freely over the distal part 
of the stomach beyond the site of the ulcer 
crater. No peristaltic waves were seen to pass 
through the region of the ulcer. The duodenal 
bulb filled and emptied well, and showed no 
defects of spasm. The impression was of a 
large ulcer of the lesser curvature of the stom- 
ach with infiltration of the adjacent gastric 
wall, possibly due to carcinoma. The gastric 
filling defect was apparently due to a foreign 
body. A tentative diagnosis was made of gastric 
ulcer, with possible carcinomatous degenera- 
tion. No decision was reached as to the exact 
nature of the foreign body. 

On March 29, 1939, the interior of the stom- 
ach was examined by means of the Wolf- 
Schindler flexible gastroscope. Along the lesser 
curvature in the mid-portion of the stomach a 
sharp-edged gastric ulcer was seen which was 
definitely not malignant. This lesion measured 
approximately 1.5 cm. (Fig. 2.) Occupying the 
entire middle and upper third of the stomach 
was a large black shiny mass measuring ap- 
proximately 5 by 9 cm. (Fig. 3.) The mucosa 
in this portion of the stomach appeared to be 
normal. A diagnosis of phytobezoar and associ- 
ated lesser curvature ulcer was made. Following 
gastroscopy and a definite diagnosis, in response 
to particular questioning, the patient admitted 
eating a quantity of persimmons five months 
prior to the onset of his symptoms. 
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Surgical removal of the tumor was done by 
Dr. Clayton G. Lyon on March 31, 1939. The 
liver was moderately enlarged, dark in color, 
and studded with very small nodules. The 
parenchyma was exceedingly hard, and repre- 
sented typical Laénnec’s type of cirrhosis. 
Along the lesser curvature of the stomach, 
approximately 8 cm. above the pylorus, were 
several adhesions. This region was the site of 
an ulcer with a crater about 1.5 cm. in diameter. 
The tissues around the ulcer were quite hard 
and indurated, due to chronic inflamma- 
tory reaction. There were no _ metastatic 
lymphnodes. 

The stomach was of normal size and showed 
no evidence of pyloric obstruction. The foreign 
body was palpated high in the cardia, and was 
then moved downward to the pylorus. The 
interior of the stomach was explored through 
an incision 5 cm. in length, made along the 
greater curvature, approximately 12 cm. above 
the pylorus. It appeared quite normal, except 
for the ulcer, which was definitely benign. The 
foreign body was then brought up into view 
and delivered through the gastrostomy open- 
ing. It was very dark brown in color, and meas- 
ured g by 5 by 6 cm., a rounded, cylindrical 
structure, weighing 129.5 Gm. (Fig. 4.) The 
postoperative course was uneventful and the 
patient was discharged May 19, 1939, improved. 

Pathologic examination showed that the 
specimen was a large mass of unidentified ma- 
terial, firm and uncoated. On microscopic 
examination, the mass of unidentifiable ma- 
terial appeared to be without structure or 
cellular detail. Because of the patient’s occu- 
pation as a cement worker, an attempt was 
made to determine the presence of cement in 
the bezoar. A positive test for aluminum, 
present in cement, would confirm this possi- 
bility. Oxidation of a portion of the material 
with sulfuric and nitric acid and neutralization 
with ammonium hydroxide failed, however, to 
show a precipitate. The presence of cement was 
thus ruled out, and a definite diagnosis of 
persimmon phytobezoar made. 
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SUMMARY 


The difficulties involved in the clinical 
diagnosis of phytobezoar are well illus- 
trated by this case. Since the symptoms so 
closely simulated those found in other 
types of gastric pathology, it is not surpris- 
ing that they suggested either gastric ulcer 
or carcinoma. An x-ray diagnosis was made 
of possibly malignant gastric ulceration 
and associated foreign body. However, the 
exact nature of the foreign body could not 
be determined. Gastroscopic examination 
made possible a positive diagnosis of 
phytobezoar and benign ulcer of the lesser 
curvature. These findings were confirmed 
by surgical and pathologic examination. 


Since the submission of this paper, two addi- 
tional cases of phytobezoar have been re- 
ported: Patterson and Rouse. Clinical use of 
the flexible gastroscope. Texas S. M. J., 
4:746, 1939; Browne and McHardy. Gas- 
troscopy and the phytobezoar. Arch. Int. Med., 


65: 368, 1940. 
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INJURIES TO THE DEEP AND SUPERFICIAL PERONEAL NERVES 
COMPLICATING ANKLE SPRAIN 


Gerorce H. Hystop, m.pD. 


NEW YORK, 


HE following three cases are pre- 

sented because they deal with a rather 

simple clinical condition which is not 
at all common. In a cursory search of 
medical textbooks I have found only one 
reference. In Oppenheim’s “Textbook of 
Nervous Diseases”’ translated into English 
by Alexander Bruce (1: 463, 1911) the 
author states, apropos of peroneal paraly- 
sis, “I have seen these symptoms develop 
after a sprain of the ankle.” The Quarterly 
Cumulative Index Medicus from January, 
1926 to date does not mention the subject, 
although it is possible that it may be dealt 
with in one of the various general clinical 
articles on ankle injuries. It seems that 
surgeons, orthopedists, and neurologists 
are not familiar with the fact that simple 
ankle sprain may cause injury to the deep 
and superficial peroneal nerves. 


CASE REPORTS 


Case 1. H. K., female, aged 26, in April, 
1932, slipped on the polished floor in her home 
and turned her left ankle with the foot in- 
verted, causing a severe sprain. She did not 
fail or strike any part of her left leg. The usual 
strapping was applied and for several days she 
had considerable pain and used a cane in 
walking. A week afterward she discovered that 
she could not lift her toes from the floor. This 
weakness reached its maximum in three or four 
weeks and there had been no improvement 
when she was first seen by me in July. 

Examination showed atrophy and about 50 
per cent loss of power in the left tibialis anticus 
muscle, slight weakness in extension of the toes 
of the left foot and a slight weakness of the 
peroneus longus and brevis muscles. There also 
was a decreased sensibility to light touch and 
pain on the dorsum of the left foot and the 
lower anterior and lateral aspect of the leg. 
Vibratory and position sensations were intact. 
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All the tendon reflexes were normal in both 
lower extremities. 

The patient had a slight genu recurvatum 
and there was some hypotonia at both knee and 
elbow joints. 

Faradic and galvanic responses were appar- 
ently normal in the weak muscles. 

X-ray films of the lumbosacral spine and left 
knee region were negative. 

Physiotherapy and the use of a device to 
offset the partial left foot drop were prescribed 
and there was complete clinical recovery by 
October 1, six months after the ankle sprain. 

Caseu. L.L., female, aged 55, in February, 
1936, tripped while walking in the street, lost 
her balance for a moment and sprained her left 
ankle, the foot being inverted and in extreme 
plantar flexion. She did not fall to the ground. 
By the time she got to the office of her phy- 
sician, she noticed in addition to the usual 
discomfort of the sprain that there was a 
“numbness” on the dorsum of her left foot and 
that she was unable to extend the toes. The 
physician regarded the inability to extend the 
toes as a defense phenomenon associated with 
the swelling and pain about the external aspect 
of the ankle joint. Because the muscle weak- 
ness persisted after the sprain symptoms cleared 
up, the patient was referred to me. 

Examination done about two weeks after 
the sprain showed a moderate weakness of 
extension of the left toes and foot and of ability 
to evert. There was flabbiness but no definite 
wasting of the tibialis anticus. Sensation and 
electrical reactions were normal. The ankle 
jerks were normal. The nerve trunk posterior 
to the lateral border of the neck of the fibula 
seemed to be tender. 

Voluntary exercises and support of the foot 
were prescribed and the patient recovered func- 
tion within six weeks after the ankle sprain. 

This patient was accustomed to several 
drinks of whiskey or gin each day. Her habit 
was not interfered with. 

Casei1u. H.R., male, aged 49, on August 5, 
1939, caught the toe of his left foot on a door- 
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sill. Before regaining his balance, he sprained 
his left ankle. The foot was inverted and there 
had been a rather painful forced plantar flexion 
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On September 6, 1939, I examined the pa- 
tient and found a flabbiness of the tibialis 
anticus muscle, but no atrophy on measure- 
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Fic. 1. Course and relations of peroneal nerves. 


of the left foot. The patient did not fall to the 
floor or strike his knee. 

The next morning, there was a moderate 
amount of discomfort but very little swelling 
and the patient strapped his ankle tightly so 
that he could play golf. Four hours later he 
removed the strapping and then first noticed 
“numbness” of the dorsum of the left foot. By 
evening, he perceived weakness in extension of 
the left toes and next there was weakness in 
extension of the foot. Examination by the 
family physician disclosed weakness in exten- 
sion of the foot and toes and eversion of the 
foot, with no impairment of sensation. The 
condition was attributed to the tight strapping 
of the ankle. Massage and electrical stimula- 
tion treatments to the weakened muscles were 
followed by some improvement, which con- 
tinued spontaneously during the next two or 
three weeks. 


ment, and a slight weakness in extension of the 
left foot and toes and in eversion of the left 
foot. There was no impairment of sensation 
and the ankle jerk was normal. Pressure on the 
nerve trunk posterior to the lateral border of 
the neck of the left fibula elicited tenderness. 
Electrical reactions were not tested. 

This patient’s physician reported on October 
18 that improvement had continued to such a 
degree that the patient had very little weakness 
of which he was aware. 


The stories of these three patients can be 
summarized briefly as follows: 

1. Each suffered an ankle sprain, the 
foot being inverted. None of the patients 
fell to the ground or injured any other part 
of the body. 

2. One patient was naturally loose- 
jointed, another was drinking during the 
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evening and may have been relaxed muscu- 
larly at the moment the sprain occurred. 

3. In two patients, the foot was over- 
stretched in plantar flexion. 

4. Symptoms were noticed immediately 
in one case, within twelve hours in another, 
and after a week by the patient who sus- 
tained the really severe sprain with con- 
siderable pain and swelling. 

5. All three patients had clinical evi- 
dence of impaired function of the homo- 
lateral deep and superficial peroneal nerves. 

6. Recovery was complete after six 
weeks in one case, after six months in 
another, and can be expected to be com- 
plete after three months in the third, most 
recent case. 

7. The use of alcohol by two of the three 
patients did not apparently alter the course 
of the disability. 


MECHANISM OF THE INJURY 


It would seem that in these three pa- 
tients the ankle sprain directly led to 
trauma of the deep and superficial peroneal 
nerves. 

If one stands on tiptoe and inverts the 
foot with the toes turned inward, one can 
feel tensing of the muscle mass lateral and 
posterior to the neck of the fibula. If the 
position of the foot is suddenly forced 
further, there is a sharp and tense contrac- 
tion of this muscle mass. 

The common peroneal nerve runs medi- 
ally to the biceps femoris tendon, and 
terminates superficially in the popliteal 
fossa overlying the lateral head of the gas- 
trocnemius muscle. Its terminal branches, 
the deep and superficial peroneal nerves, 
lie posterior to the neck of the fibula. The 
deep peroneal nerve passes laterally and 
distally around the neck of the fibula, 
pierces the peroneus longus as it runs 
through this muscle, and then penetrates 
the extensor digitorum longus and extensor 
hallucis longus muscles. The superficial 
peroneal nerve passes beneath the peroneus 
longus muscle. 

In some individuals the ulnar nerve is 
comparatively loose and easily palpable as 
it runs through the olecranon fossa. One is 
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familiar with the fact that overflexion of 
the forearm or pressure on the olecranon 
fossa may produce transient formication or 
paresthesias in the distribution of the ulnar 
nerve. 

The nerve trunk, consisting either of the 
deep peroneal nerve or of both the deep and 
superficial peroneal nerves, shows analo- 
gous variation. Injuries of various kinds in 
the region of the lateral aspect of the knee 
joint and upper end of the fibula may 
traumatize this trunk. These injuries may 
be the product not only of a single momen- 
tary physical violence but of persistent 
pressure such as occurs in certain occupa- 
tions where there is constant kneeling. In 
Oppenheim’s textbook quoted above, page 
462, it is stated that forcible sudden 
supination of the foot may perhaps cause 
traction and that in such instances the 
superficial peroneal nerve is usually more 
affected than the deep branch. 

It would seem likely that either anatomic 
variation predisposing to the effect of 
stretching, or direct pressure of forcibly 
contracting overlying muscles, may ac- 
count for the instances of peroneal paraly- 
sis complicating ankle sprain of the type 
which occurred in these three patients. 


CONCLUSIONS 


Three cases of peroneal paralysis, appar- 
ently caused by ankle sprain, are here 
described. The mechanics and anatomy 
bearing upon the condition are discussed. 
In these cases, it was not feasible to under- 
take a detailed or stereoscopic x-ray study 
of the head and neck of the fibula. A sharp 
lateral border of the neck of the fibula, such 
a thing as a congenital spur, or other 
developmental variation would naturally 
serve as a predisposing factor. 

While such a definite paralysis may be a 
very unusual complication of ankle sprain, 
it is not unlikely that slight transient in- 
volvement may occur more frequently. It 
would be easy to overlook mild symptoms 
which would either be disregarded by the 
patient or masked because of the pain and 
limitations of motion due to conditions at 
the ankle joint itself. 


TALONAVICULAR DISLOCATIONS* 


F. MILer, M.D., F.A.C.S. AND 


Associate Attending Surgeon, Mt. Sinai Hospital 


LEONARD H. Ko ts, M.D. 
Resident in Surgery, Mt. Sinai Hospital 


CHICAGO, ILLINOIS 


HE scattered case reports of astraga- 

loscaphoid dislocations show that this 

condition is relatively infrequent. In 
1928, Shands reported 138 cases and added 
one of his own. Mitchell also reported one 
case in 1936. In a review of 535 consecutive 
dislocations of all types from the Willis C. 
Campbell Clinic, as reported by Hugh 
Smith in 1937, seven subastragaloid dis- 
locations were found, the incidence being 
1.3 per cent. 

Shands describes four types: inward, 
55.4 per cent of all these dislocations; out- 
ward, 33.1 per cent; backward 7.2 per cent; 
and forward, 4.3 per cent. It can be seen 
that the majority are of the inward or 
medial type; the two cases reported in this 
paper are both of this type. About 34.4 per 
cent of these dislocations occur between 
the ages of 20 and 29, the most active 
period of life, since this is a lesion of severe 
trauma. For this same reason, the incidence 
in men is six times as great as in women. 

Milch, in 1929, stated that up to that 
time only thirteen cases of true uncom- 
plicated subastragaloid dislocations had 
been reported. We are inclined to believe 
that this is far too conservative an esti- 
mate. The reports cited above are probably 
more accurate. In his report, Milch de- 
scribes what we believe to be the best 
explanation of the mechanism of produc- 
tion of these dislocations. He feels that the 
wedge-like action of the head of the 
astragalus plays the greatest rdéle, basing 
his deductions on the anatomy and physi- 
ology and the astragalus. When the foot is 
flexed or extended, the astragalus acts as 
a fixed part of the tarsus; when the foot is 
supinated or pronated it becomes part of 
the leg. The talus functions to distribute 
the body weight to the calcaneus and the 


heads of the first and fifth metatarsal 
bones. It is his opinion that the upward 
resistance of the ground is transmitted 
through the tension of the capsular liga- 
ments which oppose the downward force 
of the body weight transmitted through the 
head of the astragalus. Other theories ad- 
vanced by Reisman, Morian and Gumbel 
partially explain the production of the 
deformity. 

The two cases reported here present 
contrasting situations. The first demon- 
strates the ease with which some of these 
cases can be reduced by closed manipula- 
tion and the second shows some of the 
complications and difficulties encountered 
in attempting closed reduction. 


CASE REPORTS 


Case 1. J. R., a white male, while playing 
baseball, made a misstep, severely twisting his 
ankle. He supinated and plantarflexed his foot 
to the extreme, at which time he felt and heard - 
something snap. The patient was seen about 
two hours after the injury and at that time the 
foot was markedly swollen and caused a great 
deal of pain. The internal malleolus was not 
palpable, while the external was prominent. 
A bony mass was present over the dorsum of 
the foot with the skin stretched taut. The fore- 
foot was held in a position of slight equinus 
and supination. Roentgenograms (Fig. 1) re- 
vealed the head of the astragalus displaced over 
the cuboid, completely separated from the 
scaphoid articulation. The other bones of the 
foot were in normal position and no fracture 
was visualized. It was thought that the reduc- 
tion would be difficult, but under gas anes- 
thesia, with one assistant holding the knee 
slightly flexed to relax the Achilles tendon, the 
forefoot was supinated and plantarflexed with 
digital pressure applied over the head of the 
astragalus. The dislocation was easily reduced 
and a plaster cast was applied from the toes 
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to the groin. The post-reduction x-rays (Fig. 2) 
revealed the complete restoration of the 
astragalus. Follow-up after eight weeks and 
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after one year showed complete return of 
function. 

Case u. M. S., a 42 year old white male, 
a bricklayer, fell from a scaffold and injured his 
right foot. The right foot was displaced medially 
and inverted. X-ray (Fig. 3) showed a disloca- 
tion in the taloscaphoid articulation, the foot 
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Fic. 3. Case 11. Illustration showing dislocation. 
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being displaced upward and medially. No frac- 
ture lines were noted. Under deep anesthesia 
the dislocation was manipulated as in the 
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Fic. 2. Case 1. Postreduction. 


previous case. After twenty to thirty minutes, 
however, the dislocation could not be displaced 
from its position over the cuboid. The skin 
over the head of the talus was so blanched that 
if left alone for twenty-four hours it would 
probably have become gangrenous. Therefore, 
the foot was wrenched and brought over to a 
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fairly normal position. X-ray through a heavy 
cast (Fig. 4) revealed that in addition to the 
dislocation in the astragaloscaphoid joint, the 


Fic. 4. Case 1. I[lustration taken after closed 
manipulation. 


astragalus was displaced from the normal rela- 
tionship to the ankle joint so that the upper 
surface faced anteriorly. The cast was split 
and the edema of the ankle allowed to subside. 

Ten days after the injury, an open reduction 
was done under general anesthesia through a 
longitudinal incision parallel to and above the 
flexor hallucis longus, and the astragalus was 
pried and rotated into its normal position. 
During the reduction, a small necrotic chip 
was found at the base of the head of the 
astragalus. This was removed. The incision 
was closed and a plaster cast applied from the 
toes to the midthigh with the foot in dorsal 
flexion and eversion. The patient left the 
hospital eight days later and an uneventful 
recovery followed, with complete return of 
function after two months. 
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Fic. 5. Case 11. Illustration taken after open 


American Journal of Surgery 441 

The two cases reported are of the medial 
type which constitutes 55.4 per cent of 
talonavicular dislocations. When the dis- 


reduction. 


location cannot be reduced after a short 
period of manipulation it is advisable to 
allow the edema to subside for about ten 
days followed by open reduction. Too 
vigorous manipulation may lead to com- 
plications as in case two. In the closed 
reduction a deep anesthetic is of great 
importance. 
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OSSIFICATION OF INFRAPATELLAR BURSAE AND FAT PAD 


Grecory L. RosILLaRD, M.D., F.A.C.S. 
Attending Surgeon, Norwegian Hospital 


BROOKLYN, 


SSIFICATION of the infrapatellar 
bursae and fat pad per se is infre- 
quently reported in the literature. 
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Lesions composed of combinations of fi- 
brous, cartilaginous, and osseous tissue, 
intra-articular in location, are reported. 
Redi, in 1928, reported a case of ossification 
of the infrapatellar bursa, which he attrib- 
uted to a fractured patella received three 
years previously, and which was confirmed 
by pathologic study. There have been 
occasional case reports in which the possi- 
bility of this entity was entertained because 
of radiological studies, but confirmation by 
operation was lacking. 

The first reference to foreign bodies of 
the knee was made by Ambroise Paré, who 
in 1558 successfully removed a stone from 
the knee. Alexander Munro, in 1738, stated 
that foreign bodies in joints were derived 
from the articular ends of bone. John 
Hunter believed that these foreign bodies 
were the result of changes following the 
extravasation of blood which tended to 
organize and adapt itself to the surround- 


NEW YORK 


ing tissue, assume its character, and later 
become detached, giving rise to a loose 


body. 


Fic. 2. Preoperative roentgenogram of the knee 

joint. 

A. G. Fisher of London classified foreign 
bodies of the knee joint into three groups: 
(1) loose bodies composed of unorganized 
fibrin or necrotic portions of synovial mem- 
brane; (2) loose bodies composed of organ- 
ized connective tissue, other than bone and 
cartilage; and (3) loose bodies composed of 
cartilage or bone, or both. All these types 
may be single or multiple, pedunculated or 
free, laminated or non-laminated. 

Whitelocke of Oxford prefers a simpler 
classification, based on etiologic factors, 
and classifies foreign bodies of the knee 
into: (1) those arising from disease condi- 
tions; and (2) those arising from trauma. 
He is of the opinion that this classification 
is of great aid in the diagnosis, treatment, 
and prognosis of the case. 

Anatomy. The infrapatellar fat pad is 
situated posterior and distal to the lower 
portion of the patella, underlying the proxi- 
mal portion of the patellar tendon. Posteri- 
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orly, the fat pad partially fills the surfaces related to the fat pad The superficial bursa 
between the condyles of the femur and the is situated inferiorly, just above the 


head of the tibia. The posterior surfaceofthe tuberosity of the tibia. The deep bursa is 


Fic. 3. Knee joint at operation; artic- 
ular surface of femur; osseous tumor 


mass indicated by pointer. 
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Fic. 4. Osseous mass after re- 
moval. 


Fic. of tumor bone trabeculae. 


fat pad is attached to the anterior intercon- 
dyloid eminence of the tibia by the liga- 
mentum mucosum. The anterior surface is 
continuous with synovial fringes of the 
edges of the patella, known as the liga- 
ments or plicae alares. The infrapatellar fat 
pad functions as a pressure reducing 
mechanism to the joint. The cavity of the 
joint is at its greatest capacity when the 
knee is flexed to 45 degrees, the fat pad 
pushing in to prevent a Jocal vacuum. 
When the knee is extended, the fat pad is 
pulled forward free from opposing surfaces 
(Cravener). 

The infrapatellar bursae are closely 


situated between the posterior surface of 
the patellar ligament, and the proximal end 
of the tibia. Both bursae are anterior to the 
fat pad. 


CASE REPORT 


E. C. H., 35 year white female, was ad- 
mitted to the hospital June 6, 1939. Two years 
before, she had injured her left hand and knee 
in a fall. Roentgenographic study at that time 
revealed a fracture of the distal phalanx of the 
left thumb and osteoarthritic changes in the 
joints of the hand. It was then noted that 
crepitus was present in both knee joints, but 
the knee was not x-rayed. The patient had 
since complained of pain in the left knee, and 
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was treated for osteoarthritis. In March, 1939 


she fell again, and pain, tenderness, swelling, 
and immobility of the left knee resulted, per- 
sisting to the date of admission to the hospital. 


Fic. 6. Postoperative roentgenogram of knee 
joint. 


Examination revealed a swelling of the left 
knee, reaching a maximum between the patella 
and the tuberosity of the tibia, with diffuse 
tenderness and marked restriction of motion. 
Roentgenographic studies revealed a_ large 
calcified mass, apparently in the anterior 
chamber of the knee joint. 

A utility incision was employed and the 
patella displaced laterally. The joint cavity was 
opened and explored. The mass was exposed, 
dissected free, and excised. It measured 5.5 by 
4 by 2 cm., and involved the infrapatellar 
bursae and fat pad. The synovial lining of the 
joint cavity was normal. 

The postoperative course was uneventful. A 
posterior moulded splint was applied for ten 
days, following which active and passive 
motion, supplemented with short wave therapy, 
was instituted. Motion at the knee joint 
improved, until 60 degrees of flexion were 
present and the patient was free of pain. 
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SUMMARY 


A case of ossification of the infrapatellar 
bursae and fat pad is reported in which 
good functional result was obtained follow- 
ing surgical excision. The lesion may be 
looked upon as an osteoma. 
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SEPTIC THROMBOPHLEBITIS OF THE SUPERIOR 
HEMORRHOIDAL VENOUS PLEXUS* 


STREPTOCOCCEMIA, CEREBRAL EMBOLUS AND RECOVERY 
SAUL SCHAPIRO, M.D. 
BROOKLYN, NEW YORK 


HE mechanism by which emboli are 

deposited into the arterial system 

from peripheral venus thrombi has 
always been the subject of medical specula- 
tion. Some of the accepted routes are (1) 
the congenital heart,!?:? (2) clumps of 
bacteria passing through wide pulmonary 
capillaries,t and (3) acute endocarditis 
secondary to phlebitis.’ Cerebral emboli 
through these pathways have been re- 
ported, but as a complication of rectal 
disease they are extremely rare. The litera- 
ture contains only one proved and one 
suspected case.°” The patient whose case is 
reported here developed cerebral emboli 
following a thrombophlebitis of the rectum. 
An associated streptococcemia was treated 
successfully with sulfanilamide. 


CASE REPORT 


The patient was a 35 year old white male 
who had had intermittent rectal bleeding for 
' two years. Three years before the present 
illness he had had a gonorrheal infection. There 
were no other significant illnesses and his 
family history was irrelevant. 

Two days before hospital admission he felt 
pain in the rectum and consulted his physician 
who supposedly incised ‘‘a boil in the rectum.” 
Upon his return home, he began to have sharp, 
steady lower abdominal pain. The next morn- 
ing, his temperature rose, he became chilly, and 
vomited twice. A consultant made a diagnosis 
of a rectal abscess. Morphine sulfate was given 
for the relief of abdominal pain, but the 
patient’s condition failed to improve. The 
temperature rose to 104F., and he became 
incoherent, disoriented, and unresponsive. 

On examination in the hospital, the patient 
appeared acutely ill, spoke incoherently, was 
stuporous, and perspired profusely. Mouth 


temperature was 104F., pulse 130, respirations 
26, and blood pressure 100/68. The pupils were 
contracted, but reacted to light and accommo- 
dation. No cranial nerve involvement was 
found, nor was there any nuchal rigidity. The 
heart and Jungs showed no abnormalities. The 
abdomen was soft, but markedly tender 
throughout. There were no palpable masses or 
muscle rigidity. The bladder was percussed to 
just below the umbilicus, and on catheteriza- 
tion 28 ounces of clear urine were obtained. 

Digital examination of the rectum caused 
excruciating pain and the sphincter was 
markedly spastic. There was a small amount of 
free bleeding. Just above the anorectal line 
and on the right wall there was a soft swelling 
extending “finger-like” upward and lost to the 
reach. Proctoscopy was incomplete because of 
the patient’s irrational state. However, just 
below the swelling, there was seen a bleeding, 
ragged, necrotic ulcer about 1 cm. in diameter. 

Hemoglobin was 80 per cent; red blood cells 
4,300,000 per c.mm.; white blood cells 7,600 per 
c.mm. with a normal differential count. The 
Wassermann reaction was negative, the urine 
normal. Blood sugar was 152 mg. per 100 c.c., 
and blood urea 12.3 mg. per 100 c.c. The 
sedimentation rate was 67 mm. per hour 
(Westergren method). Blood culture showed 
five colonies of Streptococcus bemolyticus. 

The patient was given a hypodermoclysis of 
1000 c.c. of 5 per cent glucose in saline. His 
general condition became worse and the next 
day, the fourth day of his illness, tremors of 
the right leg and right facial weakness were 
noted. His face was flushed and there was 
cyanosis of the lips and finger nails. He again 
became incoherent and slept restlessly for long 
intervals. Repeated catheterization was neces- 
sary. Medical opinion at the time was that a 
thrombotic hemorrhoidal vein, palpable at the 
internal sphincter and extending up the rectal 
wall, had spread from this local focus into a 


* Read before the New York Proctological Society, February 2, 1939. 
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Fic. 3s Salioatie drawing illustrating the various pathways of emboli from the veins 
of the rectum. The arrows indicate the course taken by a rectal embolus (1) through 
the inferior vena cava into the right heart and pulmonary artery into the lung, (2) 
eventually absorbed here by the venous capillaries and passed into the pulmonary 
vein, thence through the left heart into the aorta and then to the brain or (3) other 
arterial branches. The “paradoxical embolism” is made possible when there is 
present either (4) patent foramen ovale, (5) patent ductus arteriosus, or (6) inter- 
ventricular defect. 
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systemic infection, with possible numerous 
small emboli lodged in the cerebrum. The high 
temperature, the profound prostration, the 
cerebral drowsiness and rapid pulse all indi- 
cated a grave prognosis. 

Sulfanilamide, gr. 10, every three hours was 
immediately started. Improvement was noted 
late the next afternoon. The patient recovered 
from his drowsiness and was mentally alert. 
The temperature dropped from 104 to 102F., 
but toward evening, the patient again became 
irrational and complained of a severe headache. 
Rectal examination at this time showed that 
posterior to and to the left of the thrombosed 
area previously described, there was a promi- 
nent, boggy swelling merging with the former 
mass. This was considered a rectal abscess. 
During the night, the abscess apparently perfo- 
rated and six loose stools were passed. The 
temperature subsided to 1o1F. and the rectal 
mass was considerably reduced in size. 

For the next three days steady improvement 
occurred although the facial paresis, headache, 
and periods of disorientation persisted. The 
temperature declined toward normal, and the 
blood culture at this time was sterile. Accord- 
ingly, the dosage of sulfanilamide was reduced 
from 80 to 40 gr. daily. 

On the eleventh day of illness, the patient’s 
condition was definitely better in spite of the 
persistence of headache and drowsiness. The 
rectal mass had completely disappeared and 
there was no pain in the area. On discharge 
from the hospital on the seventeenth day, he 
was symptom-free but the right facial weak- 
ness and hyperactive reflexes remained. 

A neurologic examination, thirteen months 
later revealed the gait and station steady, the 
coérdination intact, the sense of smell and 
taste normal and the vision good. There was 
no nystagmus or diplopia. A definite over- 
activity of the left side of the face was noted 
on speaking, while the right side drooped. The 
tongue deviated to the left. Deep reflexes were 
present, the right side much more active than 
the left. An equivocal Babinski was present on 
the right side. 


COMMENT 


Thrombosis of the inferior hemorrhoidal 
vein is seen regularly whereas involvement 
of the superior hemorrhoidal plexus is 
comparatively infrequent.’ Fortunately, 
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thrombophlebitis is not often a complica- 
tion of thrombosis in this region. When 
it does occur, infected emboli may be 
disseminated. 

Emboli from the hemorrhoidal veins 
usually terminate in the pulmonary vessels. 
(Fig. 1.) However, Boyd? states, “It occa- 
sionally happens that an embolus arising in 


’ a vein lodges in an artery other than the 


pulmonary artery. Such an embolus must 
therefore have reached the left side of the 
heart, although carried by the veins to the 
right side. This occurrence, known as para- 
doxical embolism, has always been more or 
less of a puzzle. The most important ex- 
ample is afforded by puerperal hemiplegia. 
The usual explanation given is that the 
embolus has passed through a patent 
foramen ovale.” 

Rostan,® in a study of 711 autopsies, 
found 139 with patent foramen ovale, of 
which seven cases had paradoxical embo- 
lism, three being cerebral. Rabinowitz et 
al.!° collected eleven cases of cerebral 
embolus in congenital heart disease. Never- 
theless, it does not seem plausible to explain 
every case of cerebral embolus on the basis 
of a congenital heart. Many of these cases 
may be instances of thrombophlebitis of a 
cerebral vessel due to clumps of bacteria 
having passed through the rather wide 
pulmonary capillaries.* Necropsy in cases 
of puerperal hemiplegia® has shown a 
secondary endocarditis on the left side of 
the heart, the vegetations having formed 
the source of the cerebral emboli. Finally 
infarction of the lung may be followed by 
thrombosis of the pulmonary veins, which 
in turn may be responsible for embolic 
phenomena in the cerebral circulation. 

Although pulmonary embolism following 
rectal pathology is not uncommon, serious 
results are found in comparatively few 
cases. The double blood supply to the lung 
coming from the bronchial and pulmonary 
arteries (Fig. 1) tends to prevent infarct 
formation. Newman’ reported five cases of 
pulmonary embolism following hemorrhoi- 
dectomy, one following the injection of 
quinine and urea, and one case following 
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sigmoidoscopy. Cain* and Szancer!! also 
noted pulmonary embolism as a complica- 
tion of thrombophlebitis of the hemor- 
rhoidal plexus. However, cerebral embolism 
following rectal disease is extremely rare. 
A very careful search of the literature 
revealed but one substantiated by autopsy 
reported by Ohm‘ in 1907. His patient had 
a thrombophlebitis of the hemorrhoidal 
plexus which gave rise to repeated cerebral 
emboli. The patient died and post-mortem 
examination revealed a patent foramen 
ovale. Newman’s patient developed a 
hemiplegia immediately after a simple anal 
fistulectomy. 


SUMMARY 


1. A case of thrombophlebitis of the 
superior hemorrhoidal venous plexus fol- 
lowed by a Streptococcus bemolyticus septi- 
cemia and cerebral emboli is presented. 

2. It is our opinion that emboli from the 
infected thrombus in the rectum lodged in 
the lungs, filtered through the wide pul- 
monary capillaries and passed into the 
arterial circulation of the brain. The ab- 
sence of apparent endocardial changes and 
signs of a congenital heart lesion tend to 
support this view. 


FEBRUARY, 


3. Rapid and spectacular recovery fol- 
lowed the administration of large doses of 
sulfanilamide. 

4. As far as can be determined this is the 
first case of its kind on record. 
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HEMORRHAGE AND THROMBOSIS OF THE OMENTUM+* 


THEIR ETIOLOGY IN THE ACUTE ABDOMEN 
Lewis E. SCHOTTENFELD, M.D. AND HyMAN RUBINSTEIN, M.D. 
BROOKLYN, NEW YORK 


the omentum present diagnostic 

difficulties. Our experience with this 
condition produced by trauma in a child 
prompted us to review the more recent 
literature, to report our case and to survey 
briefly six other cases gathered from the 
records of our hospital in the past twenty- 
five years. 

One of the earliest reports is that of 
Bush! in 1896, who recorded a case of 
hemorrhage of the omentum discovered at 
operation. Trauma appears to have played 
a role in the production of an omental 
hemorrhage cited by Hunter? in 1904, in a 
woman who complained of right lower 
quadrant pain following the insertion of a 
pessary. Hertzler,’ in discussing injuries to 
the omentum, states that “generally speak- 
ing, traumatism to the omentum and 
mesentery is overshadowed by perforation 
of the hollow organs and rupture of the 
solid organs.”’ He collected thirty-four cases 
recorded in the literature up to I9I9 in 
which the omental hemorrhage had fol- 
lowed blunt abdominal trauma. Eberts* 
cites a case of spontaneous hemorrhage of 
the omentum in a 21 year old boy who 
showed symptoms of perforated acute 
appendicitis. Sowles> reported a case of 
traumatic abscess of the omentum in a 
patient who, six weeks after blunt injury to 
the abdomen, developed signs of peritonitis 
thought to have followed duodenal perfora- 
tion or acute appendicitis. At operation the 
abscess was found directly over the point of 
trauma. It is interesting to note that the 
history of trauma was obtained after the 
operation. Schomberg® and Hines’ both 
report cases of bleeding into the omentum 
without stating whether trauma preceded 


and thrombosis of 


the condition. Johnson’ suggests the clini- 
cal entity of thrombosis of the omental 
arteries because this condition was found at 
operation in a 63 year old man with cardiac 
insufficiency who was thought to have 
acute appendicitis. Labry and Arnulf? re- 
cord a case of inflammation of the omentum 
following a blow to the abdomen. Schafer” 
mentions the presence of thrombosis of 
numerous veins found in the abdominal 
cavity followimg trauma. Barsky and 
Schwartz" cite a case of torsion of the 
omentum in a § year old child and state, 
“‘a blow to the abdomen may initiate the 
process of torsion directly, or a resulting 
hematoma within the omentum may cause 
a sudden alteration in the position of the 
omentum which may then produce the 
twisting. Coughing, straining, vomiting, 
etc., according to some authors, may be 
responsible for the torsion.” A case of 
hemorrhagic infarction due to venous 
thrombosis of a large portion of the omen- 
tum in a 53 year old man with cardiac 
failure, is reported by Berger.?? 


CASE REPORT 


A 7 year old boy was admitted to the Jewish 
Hospital of Brooklyn April 9, 1938 with a 
complaint of abdominal pain which had begun 
six days previously following a kick to the 
abdomen by a playmate. At the onset there 
was no nausea, vomiting, or fever. The first 
night following injury the child went to bed 
and the pain disappeared spontaneously. No 
laxatives or enemata were administered. The 
next day the child had a normal bowel move- 
ment. On April 6 he complained of a sticking 
pain in the right side of the abdomen and was 
given an enema, again with the disappearance 
of the pain on the following day. Two days 
later severe abdominal pain, without nausea 


* From the Departments of Surgery and Pediatrics, Jewish Hospital, Brooklyn. 
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free under McBurney’s point, appeared grossly 
normal. To the right of the midline, corre- 
sponding to the area where swelling was 


or vomiting, developed and the boy was unable 
to sleep. He ate well, but following an enema 
had a persistence of the pain in the right side 


Fic. 1. a, omental fat. B, engorged distended vessels. c, 
hemorrhage into the omentum. 


of the abdomen. There was no fever. On the 
morning of admission the pain was very severe 
and he was unable to walk. 

Physical examination revealed a well de- 
veloped boy who did not appear acutely ill. 
The temperature was 99.0°F., pulse 84 per 
minute, and respiration 24 per minute. The 
abdomen was not distended, but there was 
marked spasticity and rigidity along the entire 
right rectus muscle especially in the upper half. 
There was exquisite tenderness and also re- 
bound tenderness in the right upper quadrant 
and to a lesser extent in the left upper quadrant. 
A definite, irregular, vertically elongated mass 
could be palpated in the right side of the 
abdomen slightly above the level of the um- 
bilicus. Rectal examination was essentially 
normal. Urinalysis was normal. A blood count 
showed a leucocytosis of 13,000 with 85 per 
cent polymorphonuclear leucocytes and 15 per 
cent lymphocytes. One of us (L. E. S.), who 
saw the child in surgical consultation, thought 
he had an acute suppurative appendicitis with 
a local peritonitis, and that the mass was 
formed by the omentum covering the inflamed 
appendix. 

The peritoneal cavity was opened through a 
right midrectus muscle-splitting incision. We 
deviated from our usual McBurney incision 
because the history of an injury to the ab- 
domen caused a doubt in our minds as to the 
diagnosis of appendicitis. The appendix, lying 


palpated preoperatively, was a mass which, 
when delivered into the wound, appeared as a 
large portion of markedly indurated, purplish- 
blue omentum. The vessels on the surface of 
the mass were engorged. It was attached to the 
lateral surface of the cecum and ascending 
colon. After liberation from the colon, the 
hemorrhagic omentum was found also attached 
to an appendix epiploica, similarly discolored, 
somewhat thick and edematous, and adherent 
by fine filmy adhesions to the adjacent cecum. 
The cecum and ascending colon were red and 
edematous and were partly covered by fine 
adhesions. The bowel was normal in thickness, 
configuration, and caliber, and no masses were 
palpated within the Iumen. The infarcted 
omentum and appendix epiploica were exsected 
and an appendectomy performed. 

The vermiform appendix was grossly and 
microscopically normal. The omentum con- 
tained scattered hemorrhages and the vessels 
were markedly distended with blood. (Fig. 1.) 
The appendix epiploica presented a similar 
picture of extensive hemorrhage and engorge- 
ment of the vessels. 

The child made an uneventful recovery and 
was discharged on the eighth postoperative 
day. A follow-up after he left the hospital found 
him in perfect health. 


In six other cases gathered from our 
hospital records, there were four males and 
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two females, their ages ranging from 22 to 
61 years. The onset in all cases resembled 
that of an acute inflammatory condition 
within the abdomen. Diagnoses were either 
acute appendicitis or acute cholecystitis. 
In none was a tumor palpated before opera- 
tion, but all recovered following excision of 
a hemorrhagic or thrombosed portion of 
the omentum. 


SUMMARY 


1. A case of hemorrhage into the omen- 
tum is reported, and six other similar cases 
briefly summarized, all simulating an acute 
abbominal condition. 

2. The importance of blunt trauma to 
the abdomen is stressed as an etiologic 
factor in this condition. 
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A NEW CERVICAL TENACULUM 


FREDERICK L. SCHWARTZ, M.D., F.A.C.S. 
SAN DIEGO, CALIFORNIA 


N the performance of hysterosalping- 
ography the ordinary cervical tenac- 


twelve and one-half inches. The handle 
makes a slight obtuse angle with the shaft 


ulum leaves much to be desired. In of the instument so that traction tends to 


Fic. 1. Illustration of tenaculum. 


the first place, there is a certain amount of 
pain when the tenaculum is applied. Often 
on positioning the patient and injecting 
the contrast media, it will tear out and 
usually at the most inopportune time. In 
the badly lacerated cervix, which requires 
tenacula on both anterior and posterior 
lips to prevent escape of the solution, the 
handles tend to block the field of vision. 

After experimenting with various pat- 
terns, the author has designed an instru- 
ment which is more simple in action and 
more secure. It has proved so satisfactory, 
not only in my hands but in those of other 
gynecologists, that the following descrip- 
tion is submitted: 

As may be seen in the illustration, it con- 
sists of a fine, straight, tapered point set at 
an acute angle on a long applicator with 
an offset handle. The point is five-eighths 
of an inch in length and set at an angle of 
forty-five degrees. The distance from the 
bend of the point to the bend of the offset 
is eight and one-half inches. The offset is 
approximately three quarters of an inch. 
The entire length from handle to tip is 


fix the point in the cervix and at the same 
time bring the handle out of the direct 
line of vision. 

When in use, the point is inserted in the 
cervix midway between the external os and 
the fornix. The application may be anterior, 
posterior or lateral as desired. If the point 
is kept sharp, there is no pain on introduc- 
tion and a slight jerk on the handle fixes 
the point well in the musculature of the 
cervix. Movement of the patient and ten- 
sion on the instrument simply serve to fix 
it more firmly in the cervix. The offset 
handle is well out of the way and an addi- 
tional instrument may be used on the 
opposite lip if needed. Removal is easily 
accomplished by simply reversing the 
manouver used on insertion. 

In examination and treatment the in- 
strument is valuable in exposing and 
steadying various areas of the cervix. In 
addition, it has proved to be useful in cer- 
tain surgical procedures about the cervix. 
The tenaculum described is simple and 
inexpensive, and it is believed that it will 
be useful in other hands. 
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First Colored Photograph of a Gastric Cancer To Be Taken through a Gastroscope. 
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SURGICAL AIDS TO THE INTRACAVITARY 
TREATMENT AND STUDY OF CANCER 
OF THE STOMACH* 


Epwarp M. LivincsTon, M.D. AND GgorGE T. Pack, M.D. 


NEW YORK, NEW YORK 


FOREWORD 


N order to give every patient with a cancer of the stomach the 
maximum chance for survival and to bring to those with ad- 
vanced disease the greatest attainable degree of relief during 

the fragment of life that remains, a multiplicity of surgical technics 
for gastric resection, gastric exclusion, mternal gastrointestinal 
anastomosis and external fistula formation, must be utilized. To 
these operative measures a variety of medical, radiological and 
electrosurgical procedures are added, as indicated. No stereotyped 
plan of treatment or single mode of therapy proves adequate in 
the management of any consecutive series of unselected patients 
observed, since gastric carcinomas vary within wide limits as to 
their extent, location, microscopic grade, clinical stage, complications 
and metastatic spread. Cancer of the stomach is one of the most 
protean forms of malignant neoplastic disease. Aside from the one 
clear cut and well recognized indication to find and remove, wherever 
possible, every resectable tumor of this site, there is need for a strict 
individualization of cases and for a thorough case selection with 


reference to the many therapeutic optional courses from among 


which the clinician must choose. 

More must be accomplished for patients with gastric cancers that 
are unresectable. Under present conditions of diagnosis an over- 
whelming majority of those who apply for treatment in any clinic 
now fall within this category.! It is not sufficient, important as this 
may be, to confine attention only to a search through the total num- 
ber who harbor the disease for that relatively small minority among 
whom excisional surgery may prove curative, adopting for the far 
greater proportion an attitude which approaches one of frank de- 


* From the Gastric Service of the Memorial Hospital for the Treatment of Cancer and 
Allied Disease. 
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spair and therapeutic nihilism. The needs of the inoperable or 
unresectable patient are often desperate. Even limited palliation, 
it should be recalled, if secured for relatively large numbers, might 
readily equal or exceed in total life benefits the gains now obtained 
through certain of the more spectacular operations such as total 
gastrectomy or cardiectomy, associated with so high an immediate 
operative risk and applicable to so small a percentage of patients. 

In a search on the Gastric Service of The Memoria! Hospital for 
additional methods by which to improve the status of those with 
nonresectable cancers, considerable attention has been focused on 
the subject of endogastric or intracavitary therapy. It is the purpose 
of this monograph to describe a number of specific advances in 
equipment and technic for research and treatment by this intra- 
ventricular route. In their aggregate these measures when more 
widely employed should go far toward advancing palliative, if not 
curative, attainments in the management of malignant tumors of 
the stomach. And they will serve to enhance present knowledge 
concerning the gastric mucosa adjacent to carcinomatous growths 
and of the gross and microscopic responses which result from 
intensive gastric irradiation. 

Operative surgery for stomach cancers is divisible into four 
types: 

1. Exploratory Surgery (Peritoneoscopy; laparotomy) 

2. Excisional Surgery (Total gastrectomy, cardiectomy, partial 
gastrectomy, segmental resection) 

3. Palliative Surgery (Gastroenterostomy, gastrostomy, pyloric 
exclusion, jejunostomy) 

4. Radiation Surgery and Electrosurgery (Combined treatment) 

The first three of these headings have been extensively dealt 
with in surgical literature. Yet the allied forms of treatment en- 
compassed in heading four have received but scant emphasis. 
Despite the impressive accomplishments already secured in the 
management of nonresectable tumors of other internal organs by 
intralumenary and intramural applications of radium, with or with- 
out allied electrocoagulation, singularly little can be found concern- 
ing attempted applications of such measures in the care of stomach 
cancers. If analogy alone offers any reasonable basis on which to 
anticipate possible benefits inherent in an extension of such methods 
to gastric carcinoma, this field of allied therapy appears to have 
remained distinctly underdeveloped. That urgent need exists for 
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additional intracavitary investigation and research is strikingly 
disclosed by the very paucity of specialized equipment now available 
for endogastric work. 

This monograph on “Surgical Aids to Intracavitary Treatment 
and Study” deals with pioneering activities in this field of combined 
therapy and endogastric instrumentation. New methods of approach 
to the gastric lumen, new forms of gastric irradiation and new 
types of intralumenary equipment are depicted. No attempt has 
been made at completeness of presentation of the several subtopics 
considered, nor at ultimate polish of subject matter. Not all of 
the instruments or technics described have as yet been subjected to 
prolonged clinical applications. Portions of the monograph are 
largely pictorial. The primary object is that of stimulating increased 
general interest in the subject and of encouraging in other hands 
the improvement, modification and further adaptation of the 
methods and instruments described. This aim of increasing the 
effective means of treatment for patients with stomach cancers 
that are unresectable is so worthy a goal that the slightest success 
in this direction would constitute a sufficient raison d’etre for a 
communication of this length and character. 
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1. INTRODUCTION 
A. DEFINITIONS 


Intracavitary treatment for cancer of the stomach signifies 
therapy applied to the interior of the organ and in immediate con- 
tact with the primary ventricular tumor. Endogastric instruments 
include all equipment specifically designed for use within the gastric 
lumen and in direct relation to the gastric mucosa. The appliances to 
fall within this category are extremely varied. Such armamentaria 
encompass not only instruments for observing and photographing 
intralumenary conditions and removing biopsy specimens, but also 
others for delivering air, fluids, electrical currents, roentgen-rays 
and radium or radon to the interior of the viscus. In the descriptions 
of operative and instrumental technic which follow, these terms 
intragastric, intracavitary, intralumenary, intraventricular, endo- 
gastric, and transmucosal, are used interchangeably, but the 


selected adjectives intracavitary and endogastric will be stressed. 


B. RELATION OF SURGERY TO INTRACAVITARY THERAPY 


Except for oral instruments, as the flexible gastroscope, which 
are passed into the stomach by way of the mouth and esophagus, 
all endogastric studies and therapy are dependent on surgery for 
their clinical application. Treatment must be given either during the 
course of an exploratory operation following intraperitoneal exposure 
of the gastric mucosa, or administered postoperatively by way of a 
surgically created gastrostomy goose-neck tract. Hence surgical 
therapy and intracavitary therapy are as a rule directly allied, they 
are at times synonymous, and are always interrelated. Endogastric 
instrumentation, furthermore, in itself constitutes a form of surgical 
procedure. Impressive end results already secured in other regions 
of the body where nonresectable malignant tumors have been 
treated by direct applications of irradiation and electrosurgery have 
stimulated the surgeon to extend his interest beyond the sphere of 
radical operations alone and created a wider viewpoint toward the 
whole problem of management of gastric cancers of every stage and 
type. 

Two introductory headings of somewhat general nature further 
serve to define the full relationship between operative surgery 
and endogastric methods. Basic points brought to light in these few 
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preliminary paragraphs are of no small moment in the judicious 
clinical use of the intragastric instruments and technics to be 


described. 


C. THE GENERAL IMPORTANCE OF GASTRIC CANCER THERAPY 


It has well been stated that “the numerical importance of gastric 
cancers places their study among the most significant that could be 
made in the cancer field in the present stage of our knowledge of the 
subject.”? And it has been pointed out that “there are more deaths 
from cancers of the stomach than from all malignant tumors of the 
lip, tongue, cheek, tonsil, pharynx, larynx, salivary glands, thyroid, 
male and female breast, ovary, uterine cervix and corpus uteri 
combined.”’ Cancer of the stomach constitutes a numerical fourth 
or fifth of the entire cancer problem. Is it not imperative, then, with 
from 40,000 to 50,000 new cases of stomach cancer annually in 
the United States Registration Area alone, to continue to explore 
and to re-explore to their full limits any forms of non-excisional 
therapy which hold the slightest degree of promise? 

Something of the comparative meaning of this total loss of life 
from gastric carcinomas is disclosed by noting the relative number 
of deaths yearly from malignant tumors of this single organ in rela- 
tion to those which have resulted from traffic accidents and from war. 
The number of Americans who died of war wounds or were killed in 
action during the six major wars in which the United States has 
engaged since its birth in 1776, and which encompassed fifteen years 
of combat, totalled 244,357. The aggregate number of deaths result- 
ing from the past fifteen years of traffic accidents totalled 441,912. 
But the number who died in this country of stomach cancers during 
the last fifteen-year period was in excess of half a million (approxi- 
mately 600,000).* Every available force should be brought to bear in 
combating a cause of death of such magnitude. And the slogan 
“‘worse than war” suggested for cancer as a whole, applies with 
equal force to cancers of this single viscus. The definitive cures 
obtained in the treatment of gastric carcinoma inevitably play a 
dominant réle in influencing the total end results for all cancer 
therapy; and there can be no answer to the cancer problem unless 
this includes a solution to the problems of gastric cancer as well. 


D. YARD-STICKS FOR A MEASUREMENT OF END RESULTS 


Sixty years of unimpeded surgical treatment of cancers of the 
stomach has served to establish the efficacy of excisional therapy 
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within relatively fixed limits. Both in America and abroad reported 
ten year survival rates have reached as high as 20 per cent among 
individuals with malignant neoplasms of the stomach discharged 
from hospitals after partial gastrectomy.*® Five year definitive cures 
have been recorded, furthermore, of as high as 60 to 63 per cent for 
gastric carcinomas still confined to the stomach and unassociated 
with local or distant lymphnode invasion at the time of resection. 
(Fig. 1.) The accomplishments of extirpational surgery for patients 
with resectable stomach tumors have become impressive and can no 
longer be questioned. Larger numbers of surgical clinics are repro- 
ducing favorable end results once confined to but few pioneering 
centers where special attention had been focused on gastric surgery. 
And the further extension of surgical benefits to reach widening 
numbers with resectable tumors appears likely to constitute the 
most certain advance for immediately ensuing years. The advent 
of cardiectomy and proof that tumors of the cardiac end of the 
stomach as well as those of the corpus and pyloric antrum may, in 
certain instances, be successfully excised constitutes another step in 
the progress of excisional surgical care. Surgical literature, with good 
evidence, displays an increasing note of optimism. 

Yet it by no means follows that these impressive attainments for 
resectable gastric carcinomas represent the net end results from 
surgical management of the disease as a whole. Counterfacts, as 
disheartening as the foregoing are favorable, require equal notice. 
For example, throughout the history of abdominal surgery no clinic 
has ever been able to report as many as five living patients at the end 
of five years among any one hundred unselected patients who apply 
for treatment. This means that, despite all favorable surgical 
reports, if every patient with a cancer of the stomach were to be 
admitted promptly at time of diagnosis to the most highly specialized 
surgical clinics, still over 90 per cent would inevitably die of their 
disease within ten months, while over 95 per cent would succumb 
before the shortest time for a measurement of definitive cures. The 
crux of the matter lies in the fact that three-quarters to four-fifths 
of all patients harboring the disease have tumors which under present 
conditions prove unresectable when the cancer is first discovered. 
Thus from 70 to 80 per cent of cases are completely outside of the 
realm of curative surgery and for these patients there is no faintest 
hope of successful extirpation of the tumor. 

Four factors combine to.hold surgical end results inexorably to 
fixed low levels of cure. These factors constitute the so-called 
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“surgical cure formula” for the disease. A study of these factors, 
as shown in Figure 2 reveals why no marked improvement in net 
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Fic. 1. The “surgical cure formula” for resectable cancers of the stomach. 
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end results can be looked for in’ the near future, even though im- 
provements occur in every, individual item of the formula. These 
unfavorable factors are (1) high rates of total inoperability, (2) high 
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Fic. 2. The “surgical cure formula’”’ for unselected cancers of the stomach. Over 75 per 
cent of all cancers of the stomach are outside the realm of curative surgery; and for this 
overwhelming majority of patients there is no hope of successful resection of the 
tumor. It is for this group of patients, some of whom have very early cancers which are 
unfavorably situated for excision, that additional means of therapy are sought. 
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rates of unresectability even among those fit for surgical explo- 
ration, (3) high rates of resection mortality whenever more than 
selected prepyloric cancers are operated upon, and (4) high rates of 


VALUE OF PALLIATIVE OPERATIONS FOR CARCINOMA OF THE STOMACH 
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E. Gastroenterostomy 
Fic. 3. Graphic study of the end results from all types of palliative therapy exclusive of 
palliative gastrectomy. 


prompt local recurrence after successful gastrectomies. No amount of 
surgical enthusiasm for the performance of gastrectomies wherever 
feasible can mask the fact that from the onset of professional care 
the overwhelming majority of cases are beyond the scope of extir- 
pational surgery. And as matters now stand the acme of sixty years 
of surgical effort is a maximum survival rate of but two to four indi- 
viduals living at the end of five years from among any one hundred 
unselected patients applying for treatment. 

End results secured from palliative surgery of all types are 
graphically depicted in Figure 3. No operation except resection has 
proved able to extend life for more than an average of four 
months beyond life expectancy where no treatment is given. The 
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curves plotted deal with reports on the following procedures: gastro- 
enterostomy, gastrostomy, surgical exploration with interstitial 
irradiation, gastric exclusion and jejunostomy. For many of the 
operations the immediate operative mortality rate serves to cancel 
the gains in added months of life accorded to those who survive the 
surgical measures studied. Palliative surgery for stomach cancer 
(except for palliative gastrectomy) must be viewed in terms of symp- 
tomatic relief and added comfort rather than on the basis of any 
marked extension of remaining life. In selecting the operative 
measure to employ and in judging between the risks to be taken and 
the resultant gains reasonably to be anticipated, the surgeon is aided 
by measurement yard-sticks of this character; and these must also 
play a rdle in any estimations of the effectiveness of intracavitary 
treatment. 


E. THE DURATION OF LIFE FOR UNTREATED GASTRIC CANCER 


The remaining fragment of life for the average patient with a 
cancer of the stomach from the time of diagnosis until death is less 
than three and one-half months, unless treatment is employed. 
Numerous studies have been made of the course of gastric cancer 
when untreated. Those of Lord Moynihan, of Pack at the Memorial 
Hospital, of Nathanson at the Huntington Memorial Hospital and 
of Livingston and Lieber at the New York City Cancer Institute are 
shown in an accompanying chart. These data are of considerable 
importance since estimations of the value of any forms of therapy 
must be based on a comparison of the results which follow treatment, 
with the known length of survival for untreated patients. The aver- 
age term of life both from onset of symptoms until death and from 
time of established diagnosis until death are recorded. The number 
of months to elapse between onset of symptoms and time of diag- 
nosis (average of eight months) represents a tragically long period of 
delay since it equals two-thirds of the entire period between the 
first manifestation of the disease and its fatal termination when 
treatment is not given. There is every reason to anticipate that a 
shortening of this delay period could materially improve the end 
results of therapy and effectively raise the percentage of resectable 
stomach cancers encountered. These figures also reveal that it takes 
but a relatively short time to measure the value of any form of 
treatment for malignant tumors of this particular organ, so rapid is 
the fatal termination when the disease runs an untreated course. 
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And whereas a number of years would be required safely to estimate 
the comparative efficiency of therapy for cancers which run a 
relatively slow course (skin cancers, breast cancers) from eighteen 
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Fic. 4. Duration of life for patients with untreated cancers of the stomach: a “natural 
yard-stick”’ for measurements of the effectiveness of treatment. 


months to two years is a sufficiently long period during which to gain 
a reliable index as to what is being accomplished by endogastric or 
other types of treatment for gastric carcinomas. Yard-sticks of 
measurement of the type shown in these figures are absolute requi- 
sites in the clinical use of radiosurgical and endogastric therapy and 
in the evaluation of optional methods. (Fig. 4.) 


F. PROSPECTS FOR RADIOSURGICAL AND ENDOGASTRIC TREATMENT 


Who could remain satisfied in the treatment of a form of cancer 
which represents so large a proportion of all malignant tumors, 
with but one to four per cent of patients living at five years from 
curative therapy, and but an average of four months life extension 
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for the best forms of palliation? Do not such end results insistently 
demand an open minded study of all new avenues of promise? 
Factors which hold these end results at such low levels have been 
clearly identified; more than half a century of surgical treatment 
alone leaves no likelihood of striking gains along similar lines in the 
immediate future; and a distinct moral responsibility appears to 
exist for more active studies of additional therapeutic methods. 
Radiation therapy, in particular, has been inadequately investi- 
gated, especially as to its intracavitary applications. It is certain 
that many carcinomas of the urinary bladder, uterus, and recto- 
sigmoid have been completely destroyed by purely local measures. 
There is considerable evidence, as summarized in Part 1 of this 
monograph that the present lack of development of endogastric 
irradiation is more surely to be accounted for on the grounds of a 
limitation as to routes of approach and a failure to evolve a suitable 
armamentarium than on the basis of any biological differences 
between carcinomas of the stomach and those of other internal 
organs. 

Radiation therapy has accomplished so much in life saving, in 
the treatment of cancer in general and has proved so invaluable 
an ally to surgery for tumors of still other sites, and has so definitely 
outstripped surgery in the management of certain specific forms of 
malignant neoplastic disease, that nothing but unequivocal proof of 
regional unsuitability could serve to justify the sporadic and cursory 
clinical applications of gastric irradiation which have been made 
to the present. Who could affirm, after reviewing the brief history 
of intragastric irradiation and studying the limited use thus far 
made of radiosurgical methods for this particular organ, that all 
reasonable possibility had been exhausted of securing additional 
gains from treatment applied directly to unresectable gastric 
tumors? 

The technics and equipment for endogastric instrumentation 
and intraventricular irradiation described in pages which follow 
offer added incentive for further clinical studies in this field. Such 
physical appliances as an anterior gastroscope, multiple-lumened 
radium applicators, endogastric balloons, electrosurgical biopsy 
tools, contact x-ray anodes, air-valves for a control of larger gas- 
trostomy fistulas, cameras for photographing in color the gastric 
mucous membrane and other instruments depicted now furnish 
the necessary means for conducting vigorous clinical tests in this 
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domain. Under stimulus of the scant requirements needed to display 
definite palliative and curative advancement, and under the guidance 
of analogous technics employed with success in the treatment of 
other internal carcinomas, there is ample reason to anticipate 
renewed interest and an accelerated pace in the more widespread 
investigation of potentialities inherent in intracavitary therapy. 
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2. THE ANTERIOR GASTROSCOPE OR OPERATING 
TELEVENTROSCOPE 


A basic consideration for endogastric therapy is that of gaining 
easy access to the interior of the stomach. Direct visualization of 
the full expanse of the ventricular mucous membrane is desirable. 
Highly specialized instruments must be developed for endogastric 
work, just as has been necessary for intracavitary treatment within 
other body viscera. 

It is not difficult, with a well constructed gastrostomy, to render 
the lumen of the stomach as accessible for observation and instru- 
mentation as are the rectosigmoid, bladder or larynx. Thus to 
convert one of the most hidden, dreaded and internal cancers into 
an externally approachable cancer is an accomplishment of con- 
siderable practical moment. Extreme differences as to curability 
between most external as contrasted to internal cancers is to a 
considerable degree simply an expression of the immeasurable 
advantage inherent in this single factor of tumor accessibility. 

Anterior gastroscopy as a routine procedure for the systematic 
use of all gastrostomy stomas for a repeated study of intraventricular 
pathology has long awaited the assembly and unification of a suit- 
able armamentarium. From the time of Beaumont and Pavlov 
sporadic attempts have been made to utilize gastric fistulous tracts 
for clinical investigation if not for tumor therapy. Preliminary 
efforts of the latter type have only served sharply to accentuate 
the necessity for adequate equipment and to attest to the value of 
the anterior approach. 

Makeshift instruments as borrowed from the cystoscopist and 
laryngologist, or infant tools of reduced calibre suitable for passage 
through fine gastrostomy stomas have given promise of things to 
come rather than to have fulfilled demands for a standardized 
technic. The greater has become professional consciousness of this 
ultimate need the more insistent has been the pressure for an 
assembly, improvement and special modification of available instru- 
ments. Increased efforts have of late been made to evolve a truly 
serviceable anterior gastroscopic outfit. There seems little question 
but that now anterior gastroscopy will ascend to its rightful position 
of well deserved recognition in the treatment of gastric neoplasms 
and become a recognized instrument for mucosal studies. 
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Foremost among the advantages which the anterior gastroscope 
holds over the flexible oral instruments is the fact that the anterior 
endoscope represents a tool for operative maneuvers as well as one 


by 

Fic. 5. The operating televentroscope. A form of anterior gastroscope provided with a 
telescopic and focusing Iens system combined with open endoscopic tubes for intra- 
gastric instrumentation. From left to right: (1) The monoplane vision telescope; (2) 
the periscopic vision telescope; (3) the double vision or teaching telescope; (4) the 
intragastric resectoscope with monoplane telescopic vision. 


for observation alone. No less than twelve additional advantages 
will be cited following a description of equipment. 


DESCRIPTION OF THE TELEVENTROSCOPE 


This outfit (Fig. 5) consists of an electrically lighted endoscope 
supplied with a telescopic lens system. The name, derived from tele 
(distance) plus scope (to look), plus venter (the stomach), means 
literally, to look into the stomach from a distance; and this use of a 
focusing telescopic system of lenses distinguishes the anterior from 
the oral instrument. A range of vision is here provided that is 
not possible with any lens system of fixed focus. The lens system is 
achromatic, producing a magnification of five times up to a range of 
25 cm. A swivel joint allows the adjustable ocular to be swung aside 
at will, permitting the insertion of a variety of adjuvant instruments 
into the open tubes. 
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The Tubes. These are strong, glare-proof, noncorrosive, non- 
metallic endoscopes of special composition, manufactured under 
the trade name “‘surgimold.” Their black color and light-absorbing 


Fic. 6. Intracavitary study, using the Fic. 7. Intracavitary study, using a 
monoplane telescope. Direct inspec- periscopic telescope. This right-angle 
tion of the interior of the stomach periscopic ocular facilitates inspection 
after insertion of the anterior gastro- of the upper third of the stomach. 
scope through a Janeway gastros- 
tomy. 


surface protects the eye of the operator from undesirable highlights, 
permitting visualization of every detail within the gastric lumen 
in its natural color. The tubes are virtually indestructable and never 
require refinishing. They pass with minimal friction and thus do 
not excite the muscular contractions sometimes caused by metal 
instruments, particularly when cold. Sterilization is effected by 
boiling. The tubes are straight and of various lengths from 10 to 
24 cm. (4 to g inches), and are supplied in diameters from 25 F. 
to 38 F. 

Lighting. An adjustable lamp which recedes within the handle 
of the instrument when not in use produces a diffuse white light of 
suitable brilliance, free of fluctuations, shadows or reflections. 
The searchlight beam penetrates deeply within the gastric lumen, 
regardless of the length or calibre of the endoscopic tube employed. 
Lamp, cords and instrument handle are all boilable without dete- 
rioration. An “‘on-and-off” button on the handle controls the lamp, 
ensuring economy and long life. The position of this retractable 


[ro] 


a 
& 
< 
> 
: 
pe! 


474 LIVINGSTON, PACK—CANCER OF THE STOMACH 


light outside of the viscus means that the illumination is never 
affected by blood, mucous or gastric juice—a common difficulty 
with instruments lighted at their tip. 

Current. This is optionally supplied by dry-cells, by any 
standard electrosurgical unit, or by a house current of either alternat- 
ing or direct current, on voltages of 130 to 200, or of 200 to 250 
volts, using a special rheostat to control the intensity of illumination. 
Non-kink boilable cords connect the instrument head with the source 
of electrical energy. 

The Telescopes. Single, double or triple telescopes are available. 
The double adjustable telescopes are of “y”’ construction and 
allow two observers to inspect the same field. One of the authors 
(E. M. L.) has devised the two types of periscopic telescope illus- 
trated, and these teaching instruments have been provided with 
unusually high degrees of magnification for a study of mucosal 
patterns. With the periscopic ocular the observer may stand erect 
over the patient while the endoscopic tube is manipulated at right 
angles to his line of vision—a considerable advantage for 
diagnostic work and for keeping the observer at a distance 
from the moist fistulous tract. The televentroscope is especially 
adapted to the diagnosis of minor alterations of the mucous 
membrane and brings to view lesions readily overlooked by the 
naked eye or in hurried inspections through an oral instrument. 
(Figs. 6 and 7.) 

Biopsies. Straight grasping forceps, punch biopsy tools, and 
electrosurgical snares or endoscopic resectoscopes are all suitable 
for use through the open endoscopic tubes. 

Electrical Resectoscopes. Electrosurgical tools especially designed 
for use with this Cameron instrument are later discussed, as 
are the resectoscopes for application with the Wappler unit. 

Color Endogastric Photography. This subject has also been 
assigned a special heading. 

Inflation. The universal head of this instrument is provided 
with an air-tight pneumatic chamber and pressure bulb for balloon- 
ing the stomach walls whenever desired. | 

Suction. Suction is provided by inserting small calibre suction 
tubes through the endoscopic lumens; or special endoscopic tubes 
of compound construction may be had which provide continuous 
suction at the tip of the instrument by way of a second or suction 
passage. 
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TECHNIC OF ANTERIOR GASTROSCOPY 


In making a general examination the selected endoscopic tube 
is heated to body temperature, lubricated and gently introduced 


Fic. 8. Cleansing and irrigation of the interior of the 
stomach through an anterior gastroscope provided with 
a two-lumened tube. Clear fluid may also be used for in- 
flating the organ prior to visualization of the stomach 
walls. 


into the gastrostomy tract. Preliminary dilation with Hegar cer- 
vical dilators may be employed, or the gastrostomy tract enlarged 
by lateral skin incisions under novocaine if necessary. The latter 
should be performed as a rule the day before prolonged studies are 
contemplated to ensure a dry field; otherwise applications of 
adrenalin, pressure and suction will be required for an interval. 
The patient is in the supine position on the table, the operator 
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seated at his side, using a high stool. After instrumentation the 
obturator is withdrawn, the universal head applied and the light 
elevated from its recessed position. Gastric suction, air inflation 
or water distention are now applied, as indicated. A special deodorant 
and cleansing buffer solution may be used for irrigation or 
physiological saline solution with adrenalin may be employed. 
After use the entire instrument, including handle and lamp 
may be sterilized by boiling and the unit is easily dissembled and 
reassembled. (Fig. 8.) 

Endogastric inspection should be systematic. Search is made 
for polyps, ulcers, foreign bodies and neoplasms; but also for sclerosis, 
edema, atrophy or other evidences of gastritis. The cardia, fundus, 
pylorus and pyloric antrum are identified. Respiratory move- 
ments, sphincteric actions, the amount and character of the gastric 
contents (secretions) and other points are noted in orderly fashion. 
Experience and training here, as elsewhere, will enhance diagnostic 
abilities. Biopsies and photographic records are always desirable. 
The instrument has double value, combining diagnosis and thera- 
peutic instrumentation as elsewhere described. 


ADVANTAGES OF ANTERIOR GASTROSCOPY 


While the major advantage of televentroscopy and anterior 
instruments over the flexible oral instrument has already been cited, 
a number of additional advantages will be briefly enumerated. (It is 
to be understood, however, that the fields of these gastroscopes are 
so distinctly separate that there is no conflict between them.) 

1. Gastroscopic studies may be prolonged and made at any 
selected intervals with the anterior instrument. The clinician enjoys 
the willing consent of the patient for repeated studies since discom- 
fort is minimal or absent. 

2. Biopsy specimens may be secured (single biopsies, multiple 
biopsies, serial biopsies) through the anterior instrument which 
cannot as yet be accomplished by the flexible oral instrument with 
its closed lens system. Thus studies of pathologic changes and 
responses to irradiation need no longer await surgical re-exploration 
or autopsy. 

3. Color photography has been achieved by use of the anterior 
televentroscope, giving permanent records of intralumenary changes. 

4. The “blind spots” and inaccessible zones of the flexible oral 
gastroscope are readily visualized by the anterior instrument. This is 
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of particular importance in studies of the region of the pyloric 
antrum. 

5. The anterior gastroscope is so easy to pass that its use 
requires no special training. Thus it is an excellent teaching 
instrument and proves a serviceable tool in the hands of any 
physician. 

6. The operating televentroscope costs but a small fraction of 
the price of the oral instrument. 

7. Electrosurgical tools may be employed by this anterior 
route, and this may now raise intracavitary electrosurgery to a new 
level of efficiency. 

8. Interstitial implantations of radium or radon may be mad 
when desired by use of the anterior route, and these new instru- 
mental adaptions illustrated allow greater accuracy of technic than 
formerly possible in the use of less specialized equipment. 

g. Endogastric balloons and multiple Iumened tubes may be 
adjusted to favorable positions for intralumenary irradiation by use 
of the anterior inspection devices. 

10. The anterior gastroscope may in favorable cases be passed 
as far as the ampulla of Vater and to the midesophagus, making the 
instrument at once a gastroscope, a duodenoscope and a retrograde 
esophagoscope. 

11. Larger gastrostomy stomas with nonleak air-valves for their 
control may soon make it possible, under direction of the anterior 
endoscope, to direct low voltage or “contact” x-ray anodes against 
intragastric tumors, as is done in the urinary bladder by suprapubic 
openings. This would, however, necessitate smaller anodes than 
are yet available. 

12. Not only may physical agents such as radium and electricity 
reach the stomach by this anterior route, but medications as well, 
may be applied to the gastric mucosa by way of two lumened tubes 
traversing the televentroscopic lumen. Thermal reactions can thus 
be secured, and this accessibility of the gastric mucous membrane 
renders the method ideal for studying newly developed biological 
and biochemical agents under investigation as to their causal rela- 
tion to gastric cancer. The anterior gastroscopist is in a favored 
position for aiding etiological studies. This assistance to gastric 
experimental studies may ultimately prove to be one of the most 
lasting values of such endoscopic equipment. 
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ANTERIOR GASTROSCOPES WITH CLOSED LENS SYSTEMS 


In addition to this instrument just described as assembled for 
the Memorial Hospital by the Cameron Surgical Specialty Company, 


Fic. 9. An anterior gastroscope having a closed Iens system. The Nesbit modifi- 
cation of the Stern-McCarthy cystoscope is here employed as an observa- 
tional instrument. 


another anterior gastroscope is being assembled for this Gastric 
Service through the kindness of Mr. Frederick Wappler of the Ameri- 
can Cystoscope Company. (Fig. g.) The features of this latter outfit 
will not be described in detail since they are essentially those of the 
Nesbit modification of the Stern-McCarthy cystoscope and pro- 
static punch equipment. The special features thus far worked out 
for gastroscopic work are described in the trade literature and will 
be elsewhere published. Each of these units has its advantages and 
disadvantages. Both are suitable for endogastric photography 
and electrosurgery as well as for other types of instrumentation, and 
both represent striking advances in the field of gastric research and 
treatment. 
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3. COLOR PHOTOGRAPHY FOR STUDIES OF THE 
GASTRIC MUCOSA 


The frontispiece of this communication reproduces the first 
color photograph of a gastric carcinoma to be taken through 
a gastroscope. So far as we are aware, it is, in fact, the initial color 
photograph taken of the interior of the stomach in the living patient 
by any method other than photography at the time of operation. 
The advantage in having for permanent record good visual repro- 
ductions of the precise intragastric conditions, in natural color, 
requires little emphasis. Numerous observers thus become able to 
obtain views for study at leisure that could formerly be had only at 


‘the ocular of the observational instrument. Morphological, physio- 


logical and gross pathological changes can be studied by this method 
and serial pictures taken at selected intervals offer comparative 
records of marked clinical value. Postoperative and postirradiation 
changes within the stomach, oncological variations and the mucosal 
pattern adjacent to malignant tumors can be followed in detail 
by endogastric color photographs. Final ability to secure good color 
pictures of the gastric mucosa marks the termination of a long period 
of diligent effort to attain this highly desirable goal. 

Schindler, in his monograph on gastroscopy, summarized the 
history of gastrophotography from 1898 until the time of publi- 
cation of his book in 1937.° This authority discusses at length the 
many inherent obstacles to endogastric photography and recounts 
the long attempts to overcome them. He concluded at that time 
that gastroscopists generally considered efforts at gastrophotography 
as a clinical means of diagnosis, to be already obsolete. He did 
not discount the possibility of advances for some rather distant 
future in this field but stated in no uncertain terms his verdict 
concerning the then existing equipment. The so-called “‘ gastrophor,”’ 
for example, he found to be “unreliable and of no use at all.” 

Four chief difficulties concerning its use were cited: First, 
that there was no way of being certain as to exactly what portion 
of the mucosa was being exposed to the sensitive intragastric films, 
deep within the lumen of the organ. Second, that the tiny pictures 
obtained were usually blurred. Third, that the shadows and high- 
lights prevented a truly representative reproduction of internal 
conditions. And fourth, that it was impossible to introduce a 
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sufficiently intense light within the viscus to give desired results. 
Schindler was himself an outstanding investigator of gastric photog- 
raphy, since some years earlier he had secured and published a 


Fic. 10. A clinical camera for intragastric color pho- 
tography. The figure shows details of construction of 
this camera. 


considerable series of pictures of the type then procurable through 
his rigid oral instrument. He stated that certain of these black-and- 
white miniatures gave “‘a rather good idea of the topography of the 
gastric mucosa”; nevertheless after exhaustive efforts in this work 
he concluded, ‘‘We shall need a considerable length of time to 
develop useful color photography of the stomach.” 

Recent advances in clinical photography have been so rapid 
that this predicted interval has become greatly foreshortened, 
leaving gastric in vivo color photography already an actuality. 
This end was attained within a relatively few months after success 
in similar work within the urinary bladder. Pictures of the interior 
of this organ were first published by Ballenger, McDonald and 
Coleman, of Atlanta, in March, 1940.7 The photographic studies 
of these investigators represented true pioneering, leaving it a 
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matter of but little difficulty to reproduce their end results with 
reference to picturing the gastric mucosa. As can readily be seen, 
the stomach which has a short gastrostomy goose-neck tract is 


Fic. 11. The Cameron color-flash clinical camera provided with conical 
adaptor for intragastric tubes. 


physically similar in every way to the urinary bladder with its 
urethral communication with the body surface. Recognition of this 
fact has left 1t only a matter of persistence and adaption of equip- 
ment to obtain the initial picture shown in the frontispiece. While 
much improved color photographs are already being secured on the 
Gastric Service of The Memorial Hospital, this particular view 
was chosen for reproduction because of its historic value. A Cameron 
Color-Flash Camera was employed for these endogastric studies; 
and the accurate reproductions of local pathological conditions made 
possible by this camera for pharynx, rectosigmoid and vagina are 
amply attested to in the current pages of numerous medical journals. 

This Cameron camera (Fig. 10) first became commercially 
available in May, 1939, and scores of units are now in use through- 
out the country. A technical description of the instrument will 
here be brief since details are supplied by the manufacturer. It 
takes only a glance at the pictures secured by this instrument to 
show the nature of the advance made over use of artists’ reproduc- 
tions of their concepts of intragastric conditions. The cost of color 
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photographs is now so low as to encourage wide use of this method 
for the maintenance of clinical records. 

Clinical Use of the Camera. Operation of this instrument is 
simple and requires no previous training in photography. A series of 
Wabash No. o or Mazda No. 7 photoflash bulbs are secured and a 
roll of No. 135 A Kodachrome film. Purchase of the latter includes 
the cost of development. A bulb is placed in the flash bulb chamber 
and the film loaded, which are the only requirements for clinical 
use, since all other steps are made automatic by directions attached 
to the camera itself. Focal points are fixed through the use of multiple 
lenses. A series of prisms and mirrors direct the light into the gas- 
troscopic tube and the operator sees the view obtained by a 
view-finder and pilot light. Camera shutter and flash bulb are syn- 
chronized by an electrical device and one bulb is used for each 
picture secured. Results are accurate and the process is simple 
and economical. Each printed color film (already suitable for screen 
projection) costs less than twenty cents. Thus in practical applica- 
tion the steps are few: Pass the endoscope, secure the desired 
view, attach the camera to the ventroscopic head, check the field 
by means of the view finder, press the camera release and the 
picture has been filmed. The accompanying pictures of this Cameron 
camera reveal all details of instrument construction and the method 
of attachment of camera to endoscopic tubes. (Fig. 11.) 
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4. “GIANT GASTRIC FISTULAS” FOR INTRACAVITARY 
INSTRUMENTATION 


The foundation of modern gastric physiology was laid by William 
Beaumont through his Jaborious studies of the human stomach 
by way of a “giant gastric fistula.” His only equipment was “a 
gum-elastic tube, a magnifying glass, a scale, a thermometer, and 
incubator consisting of either a water-basin on a sand-bath or an 
armpit, a muslin filter, nutgall, and his five senses.”’® Thus equipped 
and fully cognizant of the importance of a rare opportunity for 
medical research which suddenly confronted him, Beaumont with 
indefatigable zeal earned for himself the title of ‘The Patron Saint 
of American Physiology.” This large gastric fistula resulted from 
the accidental discharge, at close range, of a musket directly into 
the upper abdomen of the half-breed Canadian Indian, Alexis 
St. Martin. A sharp fragment of rib, thus dislodged, pierced all coats 
of the stomach, leaving a permanent mucous-lined communication 
between gastric lumen and skin. In this classic example is found 
not only proof of the potentialities inherent in an anterior approach 
for gastric investigations, but also evidence of the compatibility of 
large gastrostomy wounds with extended life. For, while St. Martin 
was but nineteen years of age at the time of the accident, yet 
“that old fistulous Alexis’’ still bore the opening, of undiminished 
calibre, sixty-four years thereafter. Solicitous relatives, upon his 
death at eighty-three, convinced that enough had been ascertained 
from this particular organ, deposited Alexis a full eight feet under 
the sod, in order to confound all those who had expressed the wish 
to conduct additional and postmortem investigations on that 
already much overworked viscus. The reports of Beaumont on this 
famous case, which include his “fifty-one inferences,” are among 
the most treasured documents in medical archives. Yet, “‘The man 
was greater than his work”’ (Osler); and selected statements that 
have been culled from his writings® might well be taken by present- 
day students of intragastric function and disease as an inspirational 
creed: 

“‘T had opportunities for the examination of the interior of the 
stomach—.” “I availed myself of the opportunities afforded—.” “I 
am fully aware of the importance of the subject—: I am therefore 
willing to risk the censure or neglect of critics, if | may be permitted 
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to be the means, directly or indirectly, of subserving the cause of 
truth.” “‘I consider myself to be a simple student of truth,—a 
humble investigator.” “‘My opinions may be doubted, denied, or 
approved—-: but their worth will be best determined on the founda- 
tion on which they rest,—the incontrovertible facts.” ‘Truth, like 
beauty, ‘when unadorned is adorned the most’ and, in prosecuting 
these experiments and inquiries, I believe I have been guided by 
its light.” 

The term “giant gastric fistulas’ is selected to signify all 
gastrostomies deliberately fashioned with increased calibre to 
facilitate the intragastric passage of diagnostic and therapeutic 
instruments. In general, the ease of endocavitary instrumentation 
is directly proportionate to the diameter of the passage through 
which these tools must pass in reaching the gastric lumen. When 
the only function of a gastrostomy is that of introducing liquid 
nutriment into the upper alimentary canal to prevent a distressing 
death from starvation or dehydration due to obstruction within 
terminal esophagus, little is necessary other than a tract of sufficient 
size to accommodate a No. 10 to No. 14 French catheter. Addi- 
tional requirements are a stoma that will not leak, one that cannot 
close prematurely, and an operation easy to perform, of short 
duration, and associated with low operative risk. But when repeated 
inspection of the gastric mucous membrane and _ intracavitary 
therapy are planned, obvious advantages accrued in having the 
gastrostomy tract and external stoma of considerably increased 
diameter. 

Operative technics for creating such enlarged tracts are essen- 
tially the same as those already currently employed, save for the 
amount of gastric wall utilized to fashion the goose-neck tube. The 
recent advent of air-valves that can control leakage from gastros- 
tomy stomas makes it possible to devise fistulas of large calibre 
without danger of unwanted cutaneous irritation of the anterior 
abdominal wall. By means of these air-valves the opening into the 
stomach can be securely closed or widely opened at will, in a manner 
already discussed, thereby combining the advantages of both small 
and large stomas. 

The types of gastrostomy most frequently employed on the 
Gastric Service of The Memorial Hospital are (1) the Depage- 
Janeway technic, and (2) the Beck-Jianu technic. The former 
method is widely used so that the briefest verbal description of the 


[30] 


| 
i 
i 
i 
| 
| 
| 
| 


LIVINGSTON, PACK—CANCER OF THE STOMACH — 485 


D 


Fic. 12. The Janeway gastrostomy being fashioned with an enlarged 
stoma for intracavitary instrumentation and therapy. A, outline 
of trap door flap on anterior surface of the stomach. B, incision of 
the gastric wall to develop the flap. All layers are included. c, 
beginning approximation of the cut edges of the stomach to close 
the defect. The Connell suture is continued outward along the flap 
to construct the mucosal lined tube. p, the goose-neck of the 
gastrostomy is nearing completion. The feeding catheter is in place. 
E, the nonleak air-valve is in place. This intracavitary balloon 
may be deflated and removed at will, leaving the tract empty for 
endogastric studies. 
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technical steps will be given. The artist’s drawing is sufficient to 
illustrate the procedure for creating a “giant mucous fistula” by 
this method. It is of little importance whether the base of the flap 
is located along the lesser curvature (Depage method) or the greater 
curvature (Janeway method); the point for present emphasis 
concerns the ultimate diameter of the resultant goose-neck tract. 
The dimensions of the flap illustrated are 7 cm. at the base of the 
flap and 5 cm. at its free margin. The perpendicular length of the 
gastrostomy passage will naturally vary with the size of the indi- 
vidual stomach and the location of the flap with reference to the 
pylorus. All mucous fistulas should be made at a distance from 
malignant tumors, when present, in order to avoid an early invasion 
of the stomach from extensions of the cancer. 

Operative Technic. The steps of the operation are as follows 
(Fig. 12): A short incision (3 to 6 cm.) is made just beneath the 
costal margin or xiphoid, entering the peritoneal cavity. This 
incision may be median or paramedian; perpendicular, or oblique. 
The stomach is grasped with a Babcock clamp and drawn into the 
wound. The free peritoneal cavity and wound margins are protected 
by moist laparotomy pads. The proposed window of gastric wall 
is now delineated by four clamps placed with reference to the dimen- 
sions just stated. The three lines of incision are severed by a sharp 
scalpel, passing through serosa and muscularis only. Submucosal 
vessels are doubly clamped, severed and ligated. A stab wound 
is made through the mucosa and the gastric contents aspirated. 
The mucous membrane is then cut by scissors along these three 
lines of incision, laying open the tongue-like flap of anterior gastric 
wall. A No. 20 French tube is passed into the stomach and through 
the pylorus, its free end fastened temporarily by a clamp at the 
free tip of the everted gastric flap. The initial suture line is of fine 
chromic catgut. This approximates the mucosa of the gastric wound 
and is continued to fashion the gastrostomy goose-neck tube. The 
second and final suture line ts of linen or silk. A Connell or running 
Lembert suture is employed, with inversion of the gastric wall and 
goose-neck canal, giving broad serous approximation. The gastros- 
tomy stoma is delivered through the upper extremity of the 
abdominal wound, closing the remainder of the incision by through- 
and-through nonabsorbable sutures or in tiers. Ample room must be 
left for the gastrostomy canal to provide against encroachment on 
its lumen and ischemic necrosis of the tract. The mucosa of the tip 
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of the tube is fmally sutured to the adjacent skin by fine silk sutures. 
It is only when postoperative endogastric therapy or mucosal 
studies are contemplated that gastrostomies of this increased calibre 
are made. 


A MODIFIED BECK-JIANU GASTROSTOMY 


The identifying features of this technic include a gastrostomy 
of large calibre, a relatively long tract and one that is created from 
the greater curvature of the stomach with its blood supply furnished 
by the left gastro-epiploic artery. 

Historical Note. This procedure was described by Amza Jianu, 
a Rumanian surgeon, in 1912. His primary object was the fashioning 
of an artificial prethoracic esophagus from stomach wall.!° The 
American surgeon, Carl Beck, in 1915, published the description 
of an almost identical technic. The latter paper contains the follow- 
ing statements:!! “In 1904 and 1905 when Alexis Carrel was associ- 
ated with me in Chicago, we made some experiments forming a 
union of the esophagus to the stomach for the purpose of studying 
an operative procedure for the cure of obstructions of the esopha- 
gus—. About 8 years later Jianu of Bucharest (after Wullstien and 
others had done some work in this line) brought out an identical 
method and published it in Germany. . . . Our experiments were 
published in the Ilmois Medical Journal during 1905, but unfortu- 
nately did not find their way into the broad stream of literature, so 
that it remained for a European experimenter to revive them—, 
and the method became known as the Jianu operation.” There is 
no evidence that either Beck or Jianu performed the operation on 
the living human prior to their publications. Ropke was the first 
to use the method in clinical practice; and papers soon appeared 
from Willy Meyer (1913),!? Horsley, and others, attesting to the 
feasibility and safety of gastrostomies made in this manner. 3 

Operative Technique. The modified Beck-Jianu operation in use 
on The Gastric Service of The Memorial Hospital has previously 
been described in detail by Pack!* and this description is here 
reprinted. (Fig. 13.) 

The operation utilizes the greater gastric curvature to form a 
long pedicled tubular flap with its base at the fundus. If the gastros- 
tomy is intended for feeding purposes only, a high, left mid-rectus 
incision is done; if the surgeon plans to do an esophagectomy and 
wishes to utilize the tubed flap in reconstruction of the esophagus, 
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epiploic artery 
and vein 


First step. Ligation and division of gastro- Second step. Semidiagrammatic 
colic omentum with preservation of left sketch to show the construction of 
gastro-epiploic artery. Right gastro- the gastrostomy tube. An inner 
epiploic artery doubly clamped, divided Connell suture and an outer con- 
and ligated at pyloric end of stomach. tinuous Lembert suture close_the 
Lower third of stomach to be severed be- stomach and the tube. 


tween two long soft clamps (lower clamp 
not illustrated in order to show line of in- 
cision). Another small clamp is placed 
gently across base of flap at fundus to 
avoid soiling of operative field. 


Stoma of 
gastrostomy 


Third step. Reconstruction of stomach Fourth step. Location of incision for 


after formation of tube from greater 
curvature. The gastrocolic ligament 
is re-attached to the stomach above 
the suture line. The tube is 8 to 9 
inches in length. 


permanent gastrostomy in order to 
secure valve-like control against 
leakage by pressure against costal 
margin. If anastomosis to oesophag- 
eal stump is planned, the incision 
should be in mid-epigastrium, as the 
stoma then can be placed much 
higher. Abdominal wound com- 
pletely closed. The tube emerges 
through muscle and fascia, then is 
drawn subcutaneously to the incision 
on chest selected for the stoma. 


Fic. 13. The Beck-Jianu gastrostomy. 
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then a mid-line epigastric incision is done beginning the incision as 
high as the xiphoid cartilage. The stomach wall is exposed by the 
incision. The gastrocolic ligament is divided at a distance of about 
one inch from the greater curvature taking care to preserve the left 
gastro-epiploic artery which will serve as the main blood supply 
of the future gastrostomy tube. The part of the gastrocolic ligament 
attached to the transverse colon is kept intact, as it may be used to 
suspend the transverse colon and in some instances to protect the 
suture line of the stomach. The gastrosplenic ligament is also 
severed between two ligatures. 

The stomach is now clamped longitudinally along the greater 
curvature using long, soft, rubber-covered clamps, beginning at the 
antrum and extending high onto the fundus. These clamps are 
applied about one-third of the way from the greater toward the 
lesser curvature. At the base of the proposed flap on the fundus, a 
short rubber-covered clamp is placed gently in a transverse position 
in order to isolate this segment and to prevent leakage of gastric 
contents during the operation. This clamp should not be placed too 
tightly or otherwise it might interfere with circulation. The right 
gastro-epiploic artery is doubly clamped, severed, and doubly 
ligated at the distal end of the stomach. It is the left gastro-epiploic 
artery upon which the circulation of the flap is dependent. 

The incision is made between the two clamps extending from 
the antrum to the fundus. The incision is carried through both the 
anterior and the posterior stomach walls, the leaves of which are 
sutured to construct a gastrostomy tube with a lumen at least one 
inch or more in diameter. Two layers of sutures are employed, the 
inner a Connell suture of chromic catgut and the outer, a continuous 
serosal Lembert suture of silk. 

If the gastrostomy is to be used only for feeding purposes and 
instrumentation, the gastrocolic ligament may then be sutured 
over the suture line in the stomach, particularly at the angle of 
reflection of the stomach onto the base of the tubed flap. It suspends 
the transverse colon and furthermore furnishes a defensive guard 
for the gastric suture line. On the contrary, if the stoma of the 
gastrostomy is to be placed high on the chest wall or if the tube is 
delivered through a mid-epigastric incision, the weight of the colon 
exerts too much tension on the stomach when the gastrocolic 


ligament is sutured to this organ. 
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Jianu, in his original article, described the anchorage of the 
stomach to the upper part of the abdominal wound by interrupted 
Lembert sutures. This procedure tends to prevent sacculation of the 
fundus at the base of the tube and to avoid the formation of an 
hour-glass stomach. It lessens considerably the tension on the tube 
caused by the weight of a distended stomach. The later authors 
do not stress this step sufficiently, and many of them have probably 
not anchored the stomach as outlined by Jianu. 

After the anterior and posterior edges of the stomach are sutured 
together and the suture is continued at the flap to form a closed 
tube, this goose-neck is gently drawn out through the upper end 
of the abdominal incision and placed upward over the chest wall 
in order to ascertain how high it can extend. The tube may be 
fashioned of selected Iength. A small transverse incision about one 
and one-half inches long is made after the site for the stoma has 
been selected in this way. The surgeon then burrows through the 
subcutaneous tissue from this skin incision down over the ribs 
until a Kelly clamp enters the subcutaneous plane of the abdominal 
incision. This subcutaneous channel is dilated until it is much larger 
than the tube, otherwise it may contract on healing and constrict 
the tube sufficiently to interfere with its blood supply. The surgeon 
introduces the clamp through the incision to the stoma, grasps 
with this clamp the extremity of the gastrostomy tube and draws it 
through this subcutaneous channel until the end of the tube reaches 
the incision in the skin. Infection of the subcutaneous channel may 
be avoided by temporarily inverting the tip of the goose-neck 
tube by two sutures, or the end of the tube may be covered by a 
fingercot or condom. After the tube has been delivered through the 
incision for the stoma it may be left unopened for twenty-four to 
forty-eight hours at which time the occluding sutures are removed. 

There is considerable risk of sacculation of the intra-abdominal 
portion of the tube and subsequent difficulty in feeding if the tube 
is left slack and is not pulled up snugly. The blood supply runs in a 
longitudinal direction, therefore, any suture in the extremity of the 
tube should be placed in this same direction, otherwise it may inter- 
fere with the blood supply of the tip with resultant ischemic necrosis. 

In the original Jianu operation on dogs, the abdominal incision 
was extended upward onto the chest as high as the tube would reach. 
Then the skin incision was sutured over the tube. The danger of 
infection is probably greater with such an extended skin wound and 
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its subsequent sutures than is the case in which the tube is carried 
to the surface through a Jong subcutaneous channel. 

The abdominal wound is closed in layers. The peritoneum and 
split rectus muscle are closed by continuous, plain, catgut sutures. 
The fascia is closed by interrupted catgut sutures, which fit snugly 
but not too tightly around the tube. The skin is completely closed 
preferably by interrupted sutures in order to allow for drainage if it 
is necessary during the healing of the wound. Thus the tube extends 
through the peritoneal, muscular and fascial layers, but does not 
extend through the skin of the abdominal incision. A small drain is 
placed subcutaneously at the lower end of the abdominal wound. 

The completed gastrostomy is ideal in every respect. The stoma 
is situated so high above the stomach that regurgitation of food and 
gastric juice never occurs. The tube is bent upward over the costal 
margin or over the xiphoid cartilage and in so doing obstructs the 
lumen sufficiently to serve as a very good valve, and in this way also 
prevents the regurgitation of food through the gastrostomy. The 
blood supply is adequate and even the extremities of a very long 
tube will never suffer from ischemia. The rectus muscle may also 
serve as a sphincter. The tube has a much larger Iumen than occurs 
in the Janeway or Depage gastrostomy, and on this account it is 
possible to give semi-solid food such as ground meat. Pureed vege- 
tables and ground foods may later be given through this gastrostomy, 
using a small pressure-gun for introduction. 

A rubber catheter of No. 12 to No. 16 French is left in the 
gastrostomy during the first ten days. Water and peptonized milk 
are given immediately after the operation and a liquid and semi- 
solid diet increased quickly until the patient is soon on a well 
balanced, high-caloric, high-vitamin diet. 

The Beck-Jianu operation is not difficult to perform nor asso- 
ciated with great danger to life. Food is placed into the fundus 
rather than the pyloric extremity of the stomach. Retrograde 
bouginage and intracavitary instrumentation are readily performed 
through a tract of this calibre. 


/ 
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5. A GASTROINTESTINAL AIR-VALVE AND NONLEAK 
GASTROSTOMY FEEDING TUBE 


The bane of existence for the individual with a fistula anywhere 
within the gastrointestinal tract is leakage. The condition of the 
patient with a raw, excoriated, red, excessively tender and partly 
digested abdominal wall, extending for 2 to 4 inches around an 
incompetent fistulous tract, is often one of intense misery. Excori- 
ations of lesser extent cause diminished discomfort, but such leakage 
is never pleasant. The methods utilized in attempts to prevent this 
occurrence have been numerous yet none has proved wholly success- 
ful. To enumerate and describe these efforts would require several 
pages of text. Their very number, and the escape of content that 
still occurs despite them, testifies that further search for additional 
means of control must still continue. 

The fundamental requirements to be met may be summarized as 
follows: 

1. Complete, continuous retention of all discharges, both fluid 
and gaseous. 

2. The avoidance of bulky, inconvenient and costly equipment. 

3. Utilization of a device that the patient himself can easily 
manage. 

4. Provision of a means for relaxation of this control, where 
desired, in order to give access to the lumen of the gastrointestinal 
tract. Within the upper segments of the canal this access is for 
purposes of feeding, and within the lower portions of the alimen- 
tary tract the purpose is for irrigation and cleansing. 

5. Noninterference with normal function of the part. 

The particular aims of various efforts made at fistulous tract 
control and reasons why they have failed fully to meet all of the 
desiderata outlined are readily apparent as certain of the most 
common of these are enumerated. For example, striated muscles 
have been wrapped about the distal end of enteral fistulas in an 
attempt to furnish the patient with voluntary muscular control. 
Yet failure results because striated muscles cannot be contracted 
quickly enough, or tightly enough, nor can voluntary contraction 
be long maintained. Again, attempts have been made to construct 
tortuous fistulas and long, angulated tracts; yet this very tortuosity, 
if indeed successfully created, seriously interferes with such objec- 
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tives as feeding or irrigation, and surgical tubes are difficult to 
replace once they have become dislodged.!* And again, cones of 
invaginated gastric wall and other valvular visceral traps have been 


Fic. 14. A, the nonleak gastrostomy air-valve and feeding 
tube. The right holds an inflation bulb for distending the 
balloon. The left hand holds the feeding tube and a clamp 
which is attached to a solid rubber cord used to hold the in- 
flated bag in contact with the anterior gastric wall while in 
situ. The feeding tube is locked in any position desired when 
the unit is inflated. 


constructed, as in the Senn and Frank operations. But the original 
artificial sphincters and obliquities do not long persist, and it is 
amply shown that Nature with her smooth muscle sphincters can- 
not easily be imitated. And still again, a wide variety of pads and 
bags for the outside of the body have been devised to collect fluid 
discharges. But even here offensive odors persist and some amount 


of contamination and gaseous or fluid leak seems unavoidable, 


while body contours are often distorted by bulky external appli- 
ances. In individual instances many of these efforts have met with 
success, but in general they have been most unsatisfactory for 
routine use so far as meeting all basic requirements is concerned. 
It is not uncommon to find patients developing suicidal tendencies, 
and larger numbers who are completely discouraged because of their 
discomfort or chagrin. 
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The difficulties just reviewed will, in the main, not be found true 
with the method to be described. A new type of sphincteric control 
for gastric and intestinal fistulas by the use of air-valves is illus- 


Fic. 14. B, details of construction of the nonleak gas- 
trointestinal air-valve. (1) The deflated unit; (2) cross- 
section of the deflated unit; (3) the inflated unit, showing 
action of the air to close the central core of soft rubber con- 
struction; 10, junction of inner and outer walls for one-piece 
construction; 11, the inner soft rubber core; 11a, lumen of 
core; 12, outer wall; 12a, union of outer wall with core wall; 
13 and 13a, same as 12 and 12a; 14, the inflation canal; 15, 
conical tip for air or fluid inflation; 16, plug to retain 
balloon contents. 


trated in Figure 14. For a considerable period of time rigid rubber 
tubes surrounded by distensible balloons have been employed to 
advantage to act as inflation plugs; but the device here described, 
so far as we are aware, introduces an entirely new principle for 
gastrointestinal work. 

Of what does this air-valve principle consist? A compressible 
rubber tube, as a Penrose drain, is incorporated in the interior of an 
inflation bag, in place of the rigid and noncompressible tube. And 
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how does this function? When such a balloon is distended, the soft 
rubber tube incorporated within its interior becomes tightly com- 
pressed by the surrounding air, creating a water-tight and air-tight 
valve. The central passage of this device is now securely closed, 
imitating the prolonged sphincteric action of smooth muscle. Defla- 
tion of the outer balloon again re-opens the inner passage, leaving a 
lumen of full diameter, accessible and ready for immediate use. By 
this air-valve principle it is possible to close the Jumen and to main- 
tain it as closed so long as desired, but then to open instantly the 
lumen to full diameter when this is wanted. All of the aims pre- 
viously outlined are adequately met, and no better copy of natural 
sphincteric action could be easily conceived. The apparatus is small, 
convenient, of low cost and is readily managed by the patient 
himself. 

Air-valves of this type are ideal for the control of gastrostomy 
fistulous tracts. These valves make it possible to construct gastros- 
tomy stomas of considerably increased diameters—an important 
feature for intracavitary research and therapy. Operations may be 
performed at an early stage in the disease since there is less hesitation 
about giving the patient such an external fistula. These individuals 
need no longer progress to advanced stages of dehydration and 
starvation; and direct therapeutic maneuvers within the gastric 
lumen can be carried out at the most favorable period possible. 

The feeding tube is incorporated in the device during manufac- 
ture. The accompanying illustration is self-explanatory. The non- 
leak gastrostomy units are of one-piece construction. They are made 
of special rubber composition of durable character. Repeated steriliza- 
tion by boiling causes no deterioration. A notable feature in manu- 
facture is the fact that the central soft rubber tubing is turned back 
over the distensible balloon in such a fashion that the rubber coat- 
ings are all continuous. The central passage has a diameter of one- 
half an inch and the feeding tube is so incorporated in the unit that 
its inner tip lies within the inner third of the air-valve. The outer 
tip of the feeding tube is conical in shape to facilitate the introduc- 
tion of syringes and glass connectors. Inflation is secured by a blood- 
pressure bulb and maintained by means of a metallic set-screw. 
Various diameters of inflation can be secured by selecting between 
numerous valves of slightly different design. Among these the bal- 
loons vary from pear-shaped, to pessary-shaped models. In prac- 
tical use, the compression screw-tip is supported above the dermal 


4 
; 
i 
{ 
i 
} 


496 LIVINGSTON, PACK—CANCER OF THE STOMACH 


stomas. Upper center figure: illustrates size of deflated unit. A hemostat tra- 
verses the lumen of the soft rubber central core. Upper left: the balloon is in- 
flated which collapses the central core to form a sphincter. Upper right: a side 
view showing the sphincteric action of the air valve, imitating smooth muscle 
control. Lower figure: an air-valve has been slipped over a radium applicator 
before inflation. The inflated air-valve locks the unit at any selected level. This 

é arrangement proves useful for radiation therapy within the rectum, or for lock- 
ing a gastrostomy feeding tube in place. (See text.) 
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surface by a washer of rubber or of folded adhesive plaster. Outward 
traction on the inflated balloon pulls the unit against the anterior 
gastric wall with any desired degree of firmness. A wooden or lead 
stopper Is supplied for the outer tip of the feeding tube; but leakage 
from this site is only possible before balloon inflation. A special 
inserting device, similar to a vaginal diaphragm insertor, may be 
procured but this refinement is needless. Models of these nonleak 
gastrostomy feeding tubes and allied air-valves have been supplied 
for us by the Davol Rubber Company, of Providence, Rhode Island. 

The utility of these air-valves of different design, in gastro- 
enterological work could not easily be overemphasized. An accom- 
panying plate illustrates certain other uses, such as that of control 
of a jeyunostomy fistula, an ileostomy, a colostomy, et cetera. One 
important application is that of locking multiple-lumened radium 
applicators in situ within the rectum. (Fig. 15.) It should be pointed 
out that anesthetists already make use of this type of pneumatic con- 
trol for occlusion of the bronchi, and it was from this prior use that 
the present extension of the air-valve principle to gastroenterological 
work first suggested itself. 
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6. GASTRIC MODELS AS AN AID TO ENDOGASTRIC 
RESEARCH 


Exact replicas of normal and diseased stomachs made from 
postmortem specimens are valuable aids to endogastric research. 
Models of stomach, terminal esophagus, and duodenum as used in 
this particular study were devised in conjunction with Dr. William 
Smith of the Laytexture Company of New York. Salient points on 
their manufacture and use will be briefly given because of the many 
ways in which these ingenious artificial organs of rubber composition 
may be employed in cancer work generally. 

Plaster casts which are made from the submitted postmortem 
specimens or hand-sculptured from measurement, are dipped in a 
special solution of Iaytex and treated in a casting oven. The models 
thus secured may be of any desired wall thickness and pliability and 
are available in a number of different textures. Both the inner and the 
outer visceral walls are reproduced. The most minute as well as the 
gross structural details of the original specimens are revealed. 
The replicas have life-long durability. They are waterproof and may 
be colored during their manufacture or hand-tinted thereafter. 
Certain of these models were given transparent windows, others 
were furnished with goose-neck projections, and still others with 
facilities for the insertion, at will, of detachable gastric lesions of 
similar composition. Laytexture organs can be cut, sutured, fenes- 
trated, stretched and otherwise manipulated without loss of their 
remarkable durability. As many reduplications as desired may be 
obtained from a single specimen. Manufacturing costs are thus kept 
at unexpectedly low levels. The many unique features of this 
particular composition are apparent as these models are compared 
with others of wax, wood, clay, plaster, papier mache and other 
available materials. 

Some of the uses subserved by these synthetic organs will be 
cited without further comment. Methods for alignment of radium 
applicators were studied; suitable shapes, lengths, diameters, and 
tensile strengths of endogastric balloons were tested; the air-tight 
and water-tight value of gastrostomy air-valves were put to practical 
trial; the focal lengths of lens systems were measured; photographic 
equipment was used under simulated clinical conditions; electro- 
surgical cutting and coagulating instruments were employed both 
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“lasueinien process” and have many uses in studies of endogastric instrumentation 
and irradiation. The six models here shown illustrate the construction of the five- 
lumened gastrointestinal radium applicator described in Part 11 of this monograph. 
Each individual Iumen is shown in a composition stomach, to demonstrate its separate 
function. The sixth model shows the completed unit, the five lumens coated to form a 


single 6 by 8 mm. tube. 


[45] 


— 
RADIUM 
j : ; 
‘ 
; 
‘ 
Fi 
re 
* 
= 


500 LIVINGSTON, PACK—CANCER OF THE STOMACH 


under water and in air at different temperature ranges. Both peroral 
and retrograde approaches were studied. Suffice it to say that a wide 
variety of teaching and research aims are admirably met by these 
composition stomachs. The accompanying illustration of six of these 
Laytexture reproductions discloses the construction of the five- 
lumened gastrointestinal applicator for radiation therapy as first 
introduced at an exhibit before the Radiological Section of the 
Southern Medical Association in Louisville, Kentucky in November, 
1940. (Fig. 16.) | 

By embedding these gastric models in a suitable medium, such as 
butter, with the activated radium core in place, the discoloring effect 
of gamma radiations may be studied and by use of suitable phantoms 
the exact amount of radiant energy to reach any part of a given 
tumor or its adjacent lymphnode bed, is ascertainable. Thus scien- 
tific precision may be secured for intragastric radium therapy, 
eliminating uncertainty and guess-work. The figures used in the 
dosimetry studies for this form of irradiation as discussed in another 
portion of this monograph were obtained from pre-existing tables 
through the kindness of Dr. Edith Quimby. From these valuable 
data the number of threshold erythema doses of radiant energy to 
reach all parts of a stomach cancer of known dimensions at a single 
treatment of fixed type can be plotted and the radiotherapeutic 
value of this form of treatment stated in its physical terms. 
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7. ELECTROSURGICAL BIOPSY TOOLS 
AND ENDOGASTRIC RESECTOSCOPES 


Among lesions that can simulate malignant epithelial tumors of 
the stomach are benign ulcers, polyps, perigastric adhesions, 
exogastric masses, various types of gastritis, Hodgkin’s disease of 
the stomach, gastric syphilis and lymphosarcoma. Microscopic 
proof of diagnosis here, as in the management of suspected malignant 
tumors of any site, is a matter of major importance. Gastric lesions, 
however, present unusual difficulties in this regard. The method of 
aspiration biopsy which has so admirably solved the problem for 
many localities, is of no value for primary gastric tumors. The 
flexible gastroscope has not yet been developed to a point where 
biopsy specimens can be secured by this means. The peritoneoscope 
is applicable for securing specimens only in the presence of serosal 
implants; and even here tissue is removed with considerable trepida- 
tion because of fear of uncontrollable hemorrhage or perforation of 
the viscus. How often it is found, in some particularly important 
case such as one of unexpected response to irradiation or an instance 
of unusually long postoperative survival, that microscopic proof of 
cancer has never been obtained. | 

A positive preoperative diagnosis can be secured in a fair per- 
centage of cases by use of an esophagoscope or rigid oral instrument 
providing the tumors dealt with are located at or near the cardiac 
orifice. A long grasping forceps with a short biopsy bite is utilized 
and minute fragments thus secured. Yet not infrequently normal 
mucosa is obtained despite the actual presence of cancer. Again, it is 
a relatively simple procedure to excise a fragment of suspected 
lymphnode, serosal gastric outgrowth, or hepatic nodule, by means 
of a sharp scalpel at time of laparotomy. But to secure tissue from 
the primary gastric tumor in the absence of these secondary exten- 
sions entails gastrostomy with the danger of transecting invaded 
gastric wall inviting subsequent insecurity of closure. When a 
gastrectomy can be performed the question of biopsy becomes less 
important since the gross specimen provides the diagnosis and serial 
sections are always made. In instances in which a large fragment of 
tumor or mucous membrane is cut away under direct vision within a 
surgically exposed stomach it is often necessary to pass a suture- 
ligature at once through this site to control bleeding. This fact 
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Fic. 17. Specimens of stomach cancer and adjacent mucosa 
obtained from a single stomach, using an electrosurgical 
resectoscope with coagulation current. Note the size of 
the specimens and the superficial nature of the electro- 
coagulation effect. 


Fic. 18. The intragastric electrosurgical biopsy punch. The portion of tumor 
or gastric mucosa to be excised enters the fenestration in the outer endo- 
scopic tube. It is observed in natural size and color through the focusing 
telescope. The resector is the central tube in the figure. The cutting is done 
with a hollow steel disc electrically heated at the tip of the instrument. 
The specimen is lodged in a lava bed which protects it from excessive action 
of heat. 
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inevitably influences the operator when he plans to attempt an 
endoscopic excision of a specimen of similar size. In an organ so 
vascular it is probable that no method can be completely safe with 


Fic. 19. The intragastric electrosurgical punch in clinical use. The current is controlled 
by a foot switch. The specimen is removed by a quick rotary motion of the instrument. 
The site of excision is left dry and coated by a thin electrocoagulation surface. Any 

tissue observed through the lumen of the instrument can be secured as the biopsy 

specimen. 


regard to primary or delayed bleeding. Hence even the presence 
of a wide gastrostomy canal by no means ensures the removal of 
serial or multiple biopsy specimens with the facility that might be 
anticipated. Poor visibility, difficulties as to orientation, possible 
perforation, inadequate tools and fear of hemorrhage are among 
deterrant factors. 

On the Gastric Service of The Memorial Hospital electrosurgical 
resectors and punches of the type now used for transurethral 
prostatectomy are being tested as new ‘intragastric equipment. 
Figure 17 depicts the large tissue fragments and mucosal specimens 
that can be secured with ease and safety as to immediate hemorrhage 
by use of electrocoagulating instruments. There seems little question 
but that electrosurgical tools of the basic design of those here illus- 
trated will be modified to form specialized endogastric equipment. 
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We find no reference to a prior use of prostatic resectoscopes within 
the stomach or of this type of instrument for procuring gastric 
specimens. Modifications of design which at once suggest themselves 


Fic. 20. Diagrammatic view of the technic for obtaining a 
biopsy specimen from a carcinoma of the cardia, using 
° the electrosurgical punch. 


are numerous and certain of these have already been made. Included 
are, endoscopic tubes of compound lumens to furnish continuous 
suction at the instrument tip, a reduction in calibre of the punches 
and snares to diminish the size of the tissue removed, an arrange- 
ment to remove smoke and fumes by a rapid circulation of air within 
the stomach, construction of the tools to provide against loss of the 
tissue fragments excised, a consideration neither necessary nor 
always expedient for prostatic work. 

The electrosurgical resector of diminished lumen made for this 
service by the Cameron Surgical Specialty Company is illustrated 
in Figures 18 and 19. The Nesbit modification of the Stern-McCarthy 
resectoscope furnished for these studies by the American Cystoscope 
Company is shown in Figure 20. The electrosurgical cabinets, such 
as the Cameron Cauterodyne which furnish the cutting and coagu- 
lating currents, will not be described in detail since such information 
can be secured from the trade literature. 


TECHNIC FOR OBTAINING BIOPSY SPECIMENS 
WITH THE ELECTROSURGICAL PUNCH 


(Use of a modified Cameron electroprostatic resector will be 
described.) The preparation and position of the patient, dilation 
and instrumentation of the gastrostomy passage, and the cleansing 
and inspection of the gastric IJumen, all are carried out as outlined 
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under the heading “The Technic of Anterior Gastroscopy.”’ The 
metal plate attached to an indifferent electrode is placed in contact 
with the patient’s skin. The active electrode is fastened to its binding 
post at the base of the electrosurgical resector with a foot-switch 
introduced into this circuit. The current is arranged for delivery of a 
full coagulating current, using a Cameron Cauterodyne. With 
everything thus in readiness the resector, held to its maximum depth 
within its outer or encircling endoscopic tubes (Fig. 18) is introduced 
into the gastric lumen and manipulated until the predetermined 
position has been reached from which the specimen is desired. The 
telescopic eyepiece is now swung on its swivel into the observational 
position and the central punch or electrosurgical resector is partially 
withdrawn. As this is done a portion of tumor or mucous membrane 
enters the lumen of the instrument from the window or fenestration 
in the outer endoscopic tube. The position of this window is indicated 
to the operator by a white dot situated near the outer end of the 
endoscopic tube. Any fragment of tissue which enters this window 
and can be seen by the observer within the lumen of the instrument 
will be removed as the biopsy specimen. Hence the operator is able 
to control the size of the fragment to be taken away and can note its 
color and consistency before it is excised. Removal is effected by a 
combined cutting and boring motion of the instrument; while the 
coagulating current acts chiefly to sear the excision bed to prevent 
hemorrhage. When the desired fragment of tissue is under direct 
vision in the lumen of the instrument, the operator steps on the foot 
switch, simultaneously forcing the resector core forward into the tip 
of the encircling endoscopic tube. The motion is one of pressure and 
rotation. The instrument is turned through a go degree arc as it 
advances, then counterrotated to its original position. The more 
rapid the motion the less the coagulation effect and damage to the 
specimen. The entire instrument, resector and endoscope, is removed 
at once. The tissue obtained is lodged within a special lava bed 
provided in the resector to protect the fragment from excessive heat. 
Less than a millimeter of its outer coat is seared, the remainder being 
unimpaired for microscopic study. (Figs. 21 and 22.) The specimen 
is removed from the resector by forceps and placed in 10 per cent 
formalin solution. The site of removal is found on inspection to be 
dry and covered by a grey coagulated surface. No secondary treat- 
ment of the donor site is required. The entire thickness of the 
stomach wall is unable to enter the lateral fenestration of the instru- 
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Fic. 21. Microphotographs of biopsy specimens removed by the intragastric 
electrosurgical resector. Note the very thin eschar and the unimpaired 
character of the specimen thus removed for microscopic examination. (Speci- 
mens prepared through the kindness of Dr. Fred Stewart.) 
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ment so that perforation of the stomach is impossible. Other types 
of electrosurgical tools which necessitate a cutting rather than a 
coagulating current present certain dangers since the depth of action 


4 


Fic. 22. Use of the clinical color-flash 
camera for obtaining microphoto- 
graphs. 


of the current is difficult to control. In this study only coagulating 
currents have been used while tools for cutting currents have been 
utilized for their observational purposes exclusively. 

These few paragraphs on the intragastric use of resectoscopes and 
punches should not be construed as advocacy of electrosurgical 
treatment for stomach cancers. Studies of the latter subject have 
been made for several years by Strauss, of Chicago and his proposed 
technic of therapy and reported results have recently been sum- 
marized elsewhere.!® Proper evaluation of this nonexcisional form 
of therapy will require a considerable period of time, although the 
preliminary reports furnished by Strauss are favorable. Pack and 
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others have treated multiple polyps of the stomach by use of the 
electrosurgical snare passed through a gastrostomy stoma. It is 
probable that the additional electrosurgical instruments here illus- 
trated will prove of service for further clinical experimentation along 
these lines. The vascularity of the stomach calls for marked caution 
in any form of intracavitary excision unless the viscus is fully 
exposed, and the only use that can be recommended from the present 
study of these instruments is that of removing tissue for biopsy 
examinations. 
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8. EXTRAPERITONEAL CLOSURE OF GASTRIC MUCOUS 
FISTULAS 


Gastrostomies created for the purpose of intracavitary study or 
treatment need not be made permanent. Such mucous-lined com- 
munications with the body surface can readily be closed by a simple 
extraperitoneal operation when no longer required. Up to the present 
time gastrostomy closures have seldom been performed; for a 
gastrostomy has been looked upon as almost exclusively a pre- 
terminal measure where an early inevitable death must be antici- 
pated despite the forestalling of starvation by this purely palliative 
step. And even when the feeding passage has been created for 
cardiospasm or a benign esophageal stricture and a subsequent 
closure is made, this secondary operation often has been made an 
extensive intraperitoneal procedure. Wider acquaintance with the 
extraperitoneal technic of closure should go far toward dispelling the 
concept that to create a gastrostomy goose-neck tract represents 
a final and irreversible change or that to effect a closure must carry 
considerable additional hazard. There is reason to believe that the 
use of gastrostomies for purposes other than feeding will gain 
increasing favor. The results already attained in cancer therapy 
through the aid of suprapubic cystotomy, proctotomy, pharyn- 
gotomy and other similar operations which give surface exposure of 
visceral lumens and visual access lend support to such a view. Cer- 
tain of the attainments from low voltage “‘contact”’ roentgen ray 
therapy and electrosurgical measures have already been referred 
to and clinical studies of similar methods for gastric carcinoma are 
being actively pursued. The importance of mucosal investigations, 
likewise, with reference to the etiology of cancer of the stomach is 
recognized to demand additional methods for endogastric visualiza- 
tion. These considerations enhance the significance of methods for 
the control of gastrostomy tracts and for their safe obliteration once 
their purpose has been served. 

A lipped fistula, or one with a direct union between mucosa and 
skin will never close’ spontaneously. Operative closure is always 
required whenever mucosa and skin are in contact at any portion 
of the stoma. The reason why a gastrostomy canal can be removed 
without entering the general peritoneal cavity is because the anterior 
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gastric wall is firmly adherent to the parietal peritoneum over a 
considerable area in virtually every case. 

Operative Technic. The steps for an extraperitoneal closure are 
as follows: The skin is incised by an elliptical incision made 2 to 3 
mm. beyond the margins of the gastrostomy stoma. The dissection 
is carried down through the subcutaneous fat to, but not through, the 
rectus fascia. The redundant portion of the gastrostomy stoma with 
its everted mucosal margin or lip is now simply excised transversely. 
The mucosa is inverted by two or three interrupted mattress sutures 
of fine chromicized catgut using a curved atraumatic needle. A 
second layer of two or three similar sutures is taken in the sero- 
muscular coat. The skin is then closed by one or two clips or with 
two black silk sutures, leaving a tiny idoform wick in place, which is 
withdrawn in forty-eight hours. By this simple means, the size 
of the wound is minimal; infection seldom occurs as there is a certain 
degree of local tissue immunity. Furthermore, the closed stoma is 
immediately beneath a depressed dimple in the scar, so that it can 
be readily located in the future and opened by a stab wound if a 
subsequent need for a gastrostomy occurs. The operation is done 
under local anesthesia. 
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1. INTRODUCTION 


Remarkably little has been claimed to the present time con- 
cerning the value of radiation therapy for the treatment of cancer 
of the stomach. Technical difficulties of apparently insuperable 
magnitude have persistently blocked the pathway to curative 
irradiation for carcinomas of this particular site. Because of its 
location, deep within the peritoneal cavity, the stomach has remained 
inaccessible to the radiation therapist, save for the external applica- 
tions of roentgen rays and radium. All attempts at intracavitary 
and intramural treatment have thus far required exploratory 
laparotomy and types of associated operative intervention. But 
agreement is general that unless a gastric cancer can be removed 
surgically there is now no reasonable ground on which to anticipate 
the attainment of cure. From no source has an accepted claim been 
made of any truly curative value in either external radiation alone 
or in combined radiosurgical therapy. The only method of treatment 
that can as yet be depended upon to yield a predictable percentage 
of definitive cures, no matter how slight, is excisional surgery. 

The amount of palliation, furthermore, to be secured by non- 
excisional modes of treatment has proven forlorn in the extreme. 
Something of the current attitude toward radiation therapy for 
gastric cancer is clearly reflected in the fact that throughout 
the country as a whole, as judged from the medical literature on the 
subject, not more than a fraction of 1 per cent of patients with the 
disease now receive irradiation in any form. It has been reliably 
estimated that over the entire period of development of radiation 
therapy, during which it has become the standard procedure and 
treatment of choice in the management of malignant neoplastic 
diseases of a number of sites, not over 1/1000 of 1 per cent (0.001) 
of patients with gastric cancers have ever been accorded radiation 
treatments by any technic of application. 

Faced with such a situation certain queries naturally arise. 
Why has radiation therapy for gastric cancer lagged so appreciably 
behind the impressive successes of radiation methods in the con- 
trol of malignant tumors in other organs and sites? Have conditions 
with regard to the total dosage of radiant energy delivered, and 
details as. to the fractionation and spacing of such total dosage, 
as found necessary for the successful control or destruction of adeno- 
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carcinomas of other localities and internal viscera been fully repro- 
duced in attempting the eradication of gastric cancers? And if not, 
what problems have arisen to prevent such an exact reduplication 
of these fixed and favored conditions? 

An index to the answers to these significant questions is provided 
in a brief survey of the history of gastric irradiation to the present 


time. 


A. HISTORY OF RADIATION THERAPY FOR GASTRIC CARCINOMA 


Within a few months of the discovery of x-rays by Wilhelm 
Roentgen, a patient with gastric cancer had been treated by roent- 
gen-ray exposures. The case, reported by the Frenchman, Des- 
peignes, in 1896, constituted the first internal organ to be given 
therapy by either x-rays or radium.” Lack of knowledge of the equip- 
ment used and of all physical factors involved makes it impossible 
to estimate the tissue dose reaching the neoplasm. Eighty exposures 
were made, giving treatments of from fifteen to thirty minutes 
each, twice daily. 

Notwithstanding this initial and early instance of radiation 
treatment, records can be found of only two individuals with 
stomach cancers who received radiation therapy prior to the time 
of the first World War, or until 1914. This second report was pub- 
lished by Wickham and Degrais (1914). Here a gastroenterostomy 
was performed and a fistulous tract was left between the pyloric 
antrum and the body surface.'* Through this fistula a sound contain- 
ing radium was inserted periodically for an interval of three months. 
A palpable epigastric mass also received roentgen-ray exposures. It 
is recorded that both the patient of Despeignes, treated by x-rays 
alone, and that of Wickham and DeGrais, treated by x-rays plus 
radium, showed marked symptomatic improvement, yet the length 
of life from outset of treatment until death remains unknown. 

In 1918, Janeway of The Memorial Hospital inserted a radium 
applicator into a stomach at the time of operation.!* He subsequently 
subjected six other patients with the disease to external applications 
of radium, reporting favorably on the improvement in symptoms 
observed. 

However, it appears probable, from this paucity of reports, that 
between the years 1895 when x-rays were discovered, and 1920 or 
the outset of the third decade of the present century, the number of 
patients with stomach cancer, who were accorded experimental 
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radiation therapy, did not exceed two or three persons among every 
million harboring the disease. 

Radiation Therapy at The Memorial Hospital. It seems justifi- 
able to note that over half of the cases from published records on 
experimental radiation therapy for cancers of the stomach have 
been treated at The Memorial Hospital. The names of Janeway, 
Pack, Quimby, Scharnagel, McNeer and Loizeaux constitute a con- 
siderable portion of those connected with the study of this subject. 
Commenting on the scant end results obtained to the present under 
the doses of radiant energy thus far delivered to the stomach, Pack 
has written “‘Whatever advantages and benefits have occurred, are 
over and above what could have been given by surgical measures 
alone, by the very definition of the term inoperable.”?° Thus it is but 
natural, under the stimulus of this unabated institutional interest 
from the time of Janeway that we should continue at The Memorial 
Hospital the investigation of newly developed technics of radiation 
therapy for this organ, despite all previously disheartening findings 
from elsewhere. It is in this spirit of leaving no stone unturned 
in a search for additional aids for patients with gastric carcinomas 
definitely outside the sphere of curative surgery that these further 
researches on intracavitary methods are now being pursued. 

In 1922, Levin of New York placed unfiltered glass radon cap- 
sules into a few gastrointestinal tumors, but such therapy was never 
widely employed and caustic beta radiation reactions were severe. ”! 
Three years thereafter Failla introduced the capillary gold radon 
seed? and a number of authors have subsequently reported on the 
occasional use of interstitial implants either made transperitoneally 
at time of operation, or transmucosally through gastrostomy 
stomas. To the present time, nevertheless, there is no clear record 
from any author or from any institution recounting as many as a 
score of such treatments; and interstitial radiation therapy for 
gastric tumors has been decidedly sporadic. Powerful machines, 
furthermore, for delivering deeply penetrating x-rays are of rela- 
tively recent advent. 

The Year Books of Radiology from the first to the current volume 
(1932 to 1940) in their aggregate furnish records of only fifty-two 
patients with stomach cancer treated by any type of irradiation, an 
average of six and one-half patients a year, for World literature. 

An accompanying table summarizes articles on radiation therapy 
listed in the Quarterly Cumulative Index Medicus. It will be observed 
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END RESULTS OF RADIATION THERAPY FOR GASTRIC CANCER 


wre No. of Improvement 
of Author Patients Method 
Report Treated 
Subjective Objective 
1896 | Despeignes 1 | Roentgen exposure Pain disappeared 
1914 | Wickham and 1 Insertion of radium | For 18 mo. Reduction _ size 
Degrais after gastroenteros- of tumor 
tomy 
1918 | Janeway 7 |6 by external irradia- | Slight 
tion; 1 by insertion of 
radium after gastro- 
enterostomy 
1922 | Levin Treatment given by in- | Roentgen and radium 
sertion of bare glass| externally, ineffective; 
capillary tubes of ra-| improvement in some 
don twice through two} cases with author’s 
different Iaparotomy | method 
wounds 
1923 | Evans and 25 | High voltage roentgen | All symptomatically re-| In 2, the tumor 
Leucutia rays lieved disappeared for 
8-12 mo. 
1923 | Cahen 2 | External radium ther- | Symptomatically im- 
apy; moulages proved for 10 mo. 
1928 | Schmidt 30 | Roentgen therapy 1 lived for 3 yr. 
1929 | Holfelder 2 | Roentgen therapy 1 lived 214, 1 lived, 1 yr.| Tumor __ disap- 
peared in both 
1931 | Holfelder 100 | Using compression dia- | 2 lived 1 yr., 2 for 6 mo. 
phragm to exclude or- 
gans overlying tumor 
by pressure 
1932 | Scholz I Irradiation of barium-| Well for 7 yr. Normal = stom- 
filled stomach after ach on roent- 
gastroenterostomy gen examina- 
tion 
1933 | Gosset, Monad 31 | Gamma rays more ef-| 17, no improvement; 7, improved with 
and Regaud fective therapeutically} noticeable prolongation of life; 1 cured 
than roentgen rays;| 614 yr., 1 for 33, 1 for 11, 1 for 12,1 for 
treatment limited to} 16 and 1 for 21 mo. 
external application of 
radium 
1935 | Levin 6 | Operation and gold] 1 living at 3 yr., 8 mo.; 1 living at 16 mo. 
seeds 
1935 | Pack, Schar- 60 | External irradiation| 1 (with lymphoma) living 6 yr. after 
nagel, Quim- with high voltage ro-| treatment, well; 1 for 3 yr.; 2 for 2 yr.; 
by and Loi- entgen rays and ra-| 6 were relieved for a short time, but suc- 
zeaux dium element pack;} cumbed to recurrent activity, or residual 
interstitial irradiation | cancer, or to distant metastasis; of 
using gold radon seeds} these, 1 lived 20 mo., 1 for 18 mo. 
1936 | Hayer 30 | Roentgen therapy 4 living beyond 1 yr.; 1 living for 30 mo. 
1937. | Pack and 268 | Same technic as above| Twenty per cent of patients received 
McNeer worth while palliation; 5 per cent of 
patients obtained excellent benefit 
1938 | Ragelsberger 22 | Roentgen therapy Longest survival—17 mo. 
1940 | Pack and 100 | (See Pack et al., 1937) | End results as in 1937 series (see text on 
Livingston 2 cases of Intracavi-| Intracavitary Treatment) 


tary “‘Contact”’ roent- 
gen therapy (see text) 
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at a glance that the total number of patients to receive radiation 
therapy was less than 700 in the entire half century of the history of 
radiation methods. The only records noted wherein more than sixty 
individuals were studied are those of Holdfelder in Germany in 1931 
(100 cases),?* of Pack and McNeer of New York in 1937 (268 cases),?4 
and of Pack and Livingston in 1940 (100 cases).?° The communica- 
tions listed deal with treatments by teleradium, high voltage 
roentgen-rays, gold seed radon implantations, and the use of a wide 
variety of moulages, sounds, bougies and catheters. Yet there is no 
record of a single patient with verified gastric carcinoma treated by any 
form of radiation therapy, without gastrectomy, who has survived treat- 
ment by so long as three years. 

Improvements thus far obtained must be measured in terms of 
symptomatic relief or of weeks of added life rather than on a basis of 
long months or years of definitive cure. Pack states ‘Although 
present methods of radiation therapy offer little of curative value 
one in every five patients treated receives worth-while palliation. In 
one patient out of twenty, the results of treatment are remarkable 
and definitely beneficial.”” Cancers of the cardiac end of the stomach, 
are more radiosensitive than are those of pars media or pyloric 
antrum. Radiation therapy for nonepithelial malignant tumors of the 
stomach (lymphoma, sarcoma), however, whether treated by high 
voltage roentgen therapy or the radium element pack, is not infre- 
quently followed by long term survival. Such, in brief, are the essen- 
tial facts on gastric irradiation to the present. 


B. RELATION OF INTRAGASTRIC TO EXTERNAL RADIATION THERAPY 


It is considerably less difficult to apply radiation treatments to 
the outside of the body than to the interior of the stomach. Why, 
then, this present stress on intragastric irradiation? 

The chief difficulty with external irradiation by any method, is 
that of delivering to the stomach tumor itself an adequate dose of 
radiant energy. No form of external irradiation 1s capable of deliver- 
ing to a ventricular tumor over three to six threshold erythema doses 
of irradiation; and as a rule the tissue dose routinely delivered is 
more likely to range between 1.4 t.e.d. and 3.2 t.e.d. even after a 
considerable period of treatment. Adenocarcinomas of any site 
cannot be sterilized by such hopelessly inadequate doses. For gastric 
cancers, as for other internal organs, every available skinportal 
through which the rays must pass becomes damaged long before 
the theoretically required tumor doses can be reached. For ventric- 
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Fic. 23. Cross-section measurement of a patient with gastric cancer, illus- 
trating the computation of the depth dose of radiation. It will be noted 
that the maximum tumor dosage from high-voltage roentgen therapy, 
making use of all available portals to the limit of skin tolerance, is five 
threshold erythemas. The treatment consumes approximately one 
month of daily exposures and there is unwanted exposure of adjacent 
vital organs: pancreas, liver, kidneys, adrenals. Compare with effects 
of endogastric radiation by use of the intracavitary radium applicators 
discussed in Part 11 of this monograph. Advantages of combined therapy 
are obvious. 
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ular cancers the skin portals available seldom exceed three in num- 
ber and severe damage to nearby vital organs is difficult to avoid. 
Carcinomas of the urinary bladder, for example, require a 


B 


Fic. 24. A, roentgenogram of a bulky fundal tumor (probably lymphosarcoma) prior to 
external irradiation. B, roentgenogram of stomach after teleradium therapy. All evi- 
dence of neoplasm has disappeared. This patient lived four years following irradia- 
tion. (An unusual degree of radiosensitivity, for malignant tumors of the stomach, 
but a response not infrequently observed with Iymphosarcomas.) 


tissue dose of from 10 to 15 t.e.d. for definitive cure, except in rare 
instances. Thus Dean writes, ““Suggestive clinical data have been 
collected from the study of a series of patients with proved bladder 
cancers who have apparently been cured more than five years. 
. . . Computations showed that the average minimum tissue dose 
of radiation given these patients was approximately 10 t.e.d. In 
the author’s present practice at least 15 t.e.d. are delivered to all 
parts of the tumor. And because every patient inadequately treated 
will die of his disease, 12 t.e.d. will be considered the average suc- 
cessful tissue dose of radiation for the treatment of bladder can- 
cers.””> Cancers of bladder, rectum, uterus and other internal organs 
cannot be cured by external irradiation alone. What expectation is 
there, then, for so curing the more deeply situated cancers of the 
stomach by such methods, unaided by other means? 
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: External radiation for gastric cancers consists of (1) tele- 
radium therapy or the radium element pack, (2) high voltage roent- 
gen therapy (from 200 to 250 k.v. machines), and (3) suprahigh 
voltage roentgen therapy (from the 700 to 1,000 k.v. machines). 
Examples of present routines for external radiation at The Memorial 
Hospital, serve to display the inadequacy of total tissue dosage 
ke delivered. (Figs. 23 and 24.) 


EXAMPLE A. TELERADIUM THERAPY 


Source of energy, the four gram radium element pack. 
Radium-skin distance, 15 cm. 
: Portals, 44 sq. cm. source. 
E Number of portals, one to three (anterior (left lateral) posterior) 
Filter, 0.35 Pt. plus 1.5 mm. brass. 
Fractionation, one port daily in succession. 
Total dosage sought, 80,000 to 120,000 milligram hours (80-120 gram 
hours) 
Time for delivery, 2 hours daily for 30-45 days. 
3 Estimated T.E.D. throughout the gastric tumor—equal approximately 3, 
when all treatments are given 


EXAMPLE B. HIGH VOLTAGE EXTERNAL ROENTGEN RAYS 


Source of energy, 200 k.v. tube rectification. 

Distance, 70 cm. 

Portals, large rectangular 10 X 12. 

Number of portals, one to three (Ant., post., left. lat.) 
Filter, 0.5 mm. Cu., plus 1.0 mm. Al. 

Fractionation, 250-300 roentgens daily, in succession. 
Total dosage, 2,400—3,000 roentgens to each port. 
Time for delivery, 3 to 5 weeks of daily treatment. 
Estimated T.E.D. to reach the tumor, 3 to 3%. 


EXAMPLE C. SUPRAHIGH VOLTAGE ROENTGEN THERAPY 


The million volt machine (1,000 k.v.) has not been in use for a sufficiently 
long period for a standardization of technic. The Memorial Hospital 
unit has been in operation only since June, 1940. It is evident, however, 
that this source can add not more than 1 to 3 T.E.D. to a gastric 
cancer beyond that from the 200 K. V. machine. 

The filter is of compound variety and equivalent to 5 mm. of lead. 

Three portals (or two portals) of large size are treated from 70 cm. target 
skin distance. 

Doses approaching 3,000 roentgens are sought. 
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Estimated T.E.D. to reach a gastric tumor, 4-6 in from 3 to 4 weeks of daily 
treatment. 

Studies of suprahard roentgen ray therapy made elsewhere have lead to 
the conclusion with regard to upper abdominal tumors, ‘Treatment has 
not been well tolerated by the patient, and results have not been 
reassuring.” 26 Undue exposure of vital structures adjacent to stomach (liver, 
pancreas, adrenals, vessels) is a serious problem. 


These specific examples reveal why no form of external radiation 
can deliver tissue doses to a gastric tumor adequate for more than 
palliative effects. On what basis could a final conclusion be reached 
that gastric cancers are exceptionally radioresistant or are unsuited 
to radiation therapy, when total depth doses thus far delivered 
have been but a fraction of those used for definitive cures of adeno- 
carcinomas in other viscera? Is it not obvious that all conclusions 
drawn thus far relate only to dosages now routinely administered? 
There could be no reliable conclusions about dosages which have 
not been delivered. Is it not, then, equally obvious that the present 
evaluation of gastric irradiation may require complete revision once 
technical means have been devised for delivering to gastric tumors 
the doses that correspond more nearly with those known to be 
theoretically requisite? Since unaided external radiation is not 
adequate to furnish a suitable number of threshold erythema doses for 
gastric carcinomas, adjuvant intracavitary therapy becomes a prime 
necessity if definitive cures are to be obtained. 


C. AIMS OF INTRAGASTRIC IRRADIATION 


The foregoing considerations allow the basic aims of intracavitary 
radiation to be tersely stated; namely, to facilitate a routine delivery, 
when desired, of far greater tissue doses of radiant energy than now 
furnished by external irradiation alone. The technics selected should 
cause minimal discomfort to the patient and permit suitable flexi- 
bility in the fractionation of the total dose delivered. 

Yet radiation therapy for gastric cancers entails the overcoming 
of numerous other serious drawbacks, peculiar to the stomach. 


1. The Motility Factor: The stomach is a highly motile organ, hence it 
is not easy to be certain of the exact focus of the external radiation beam. 

2. The Obstruction Factor: Many tumors obstruct the gastric inlet or 
outlet. In this circumstance patients will die of starvation or dehydration 
in a period of weeks or days unless the obstruction is relieved. At The 
Memorial Hospital the average duration of life from hospital admission to 
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death was only 1.8 months for untreated patients. At the New York City 
Cancer Institute the life duration was 2.2 months. 

3. The Infection Factor: Frequently gastric cancers are so infected as 
to interfere seriously with the radiation response. 

4. The Adjacent Organ Factor: The stomach is in such close proximity 
to pancreas, liver, spleen and adrenals and some of these vital organs are 


routinely irradiated by external therapy. 

5. The Peritonitis Factor: This organ is a hollow viscus wherein slough- 
ing or perforation mean peritonitis and death. Fistulas which might be 
tolerated in the rectum, vagina or bladder prove fatal at this site. 

6. The Vascularity Factor: The stomach is highly vascular so that 
multiple implantations and needle punctures are dangerous from the stand- 
point of hemorrhage. Furthermore, implanted seeds are readily dislodged 
by the functioning musculature. 

7. The Inaccessibility Factor: This organ ts accessible only by lIaparot- 
omy with the risk of life entailed; and the organ cannot be repeatedly 
exposed with impunity. 

8. The Advanced Disease Factor: Metastatic disease is present with 
nearly half of gastric cancers even when diagnosed; making local therapy 
devoid of hope of cure even if locally successful. 

9. The Cachexia Factor: Because of late disease and gastric obstructions 
so often present only a minority of patients can withstand the rigors of a 
twenty to forty day period of daily treatment. 

10. The Nutritional Factor: The stomach is an organ daily necessary 
for nutritional requirements; the organ cannot be kept long functionally 
quiescent by interference from massive radiation. 


Successful intracavitary radiation, therefore, must deal with far 
more than the major problem of adequate tissue dosage; it must also 
provide for maintenance of nutrition, protection of neighboring 
vital organs, avoidance of necrosis, perforation or hemorrhage; yield 
relief of obstructions to gastric inlet or outlet, provide for motility 
difficulties, etc.—which is indeed a large aggregate order that de- 
mands both persistence and ingenuity. 


D. CLASSIFICATION OF INTRACAVITARY APPLICATORS 


Endogastric methods and applicators now in use should be 
re-examined to ascertain the degree to which they meet the several 
desiderata outlined. Intralumenary applicators may be classified 
according to: 

A. Mode of Introduction 

B. Modality for Which Designed 

c. Physical Appearance and Construction 

[68] 
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Classification by Mode of Introduction 
1. Oral instruments 
2. Gastrostomy instruments . 
3. Laparotomy instruments 
Classification by Function or Modality 
1. Radium applicators 
2. Radon applicators 
3. Roentgen ray applicators 
4. Electrosurgical applicators 
Classification by Appearance or Construction 
1. Trochar needles 
Bougies 
Sounds 
Catheters 
x-ray tubes 
Electrodes 
7. Multiple-lumened tubes and endogastric balloons 

The Oral Instruments. No record was encountered in medical 
literature of attempts to treat gastric neoplasms by way of the 
mouth. This excepts, of course, the use of intraesophageal radium 
element tandems which are often passed as far as the gastric inlet. 
The multiple-lumened gastrointestinal tubes and _ endogastric 
balloons presented in the final headings of this paper and now in 
routine use on the gastric service of The Memorial Hospital have 
not been previously described. In fact, the search of the Index 
Medicus already mentioned discloses that no oral instruments of 
any kind are used in the treatment of stomach cancers, so that if 
any such have ever before been proposed they are now either obso- 
lete or remain unheralded. 

The Gastroscopic Instruments. (a) Trochar Needles. Endogastric 
treatments through fistulous tracts have consisted for the most part 
in the use of trochar needles. The gastrostomy stoma is dilated with 
Hegar cervical dilators and a small esophagoscope or cystoscope is 
passed to the interior of the stomach. The adjacent skin is incised 
under novocain, if necessary. The stomach is now inflated, the tumor 
visualized, and the seeds introduced under direct vision, using long, 
hollow, implantation needles. By such means a few capillary gold 
radon seeds, usually two to four, may be implanted at a sitting. How- 
ever, the entire tumor Is not visible at one time. (Fig. 25.) This limita- 
tion in vision, dangers of perforation and hemorrhage, and difficulties 
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in the proper spacing of seeds, sharply limit the utility of the method. 
To implant seeds evenly throughout the usual types of stomach 
cancer by this route is virtually out of the question with present 


Kirwin multiple seed implanter 


Fic. 25. Interstitial deposition of gold radon seeds in a can- 
cer of the gastric cardia. The treatment is accomplished 
under direct vision by means of the anterior gastroscope 
and the Kirwin mulitple seed implanter, used through a 
Janeway gastrostomy. 


equipment. (b) Radium Sounds. The initial introduction of radium 
sounds through a fistulous tract by Wickham and DeGrais (1914) 
has been cited. Why more use has not been made of this method is 
problematical, but it is likely that difficulty in an accurate place- 
ment of applicators has been the chief drawback. Isolated reports of 
single patients treated comprise the only records for this therapy. 
(c) Electrical Applicators. Strauss et al., of Chicago, created consider- 
able interest in their recent report on endogastric electrosurgery and 
the now famous “‘gastric zipper operation.” Secondary reports have 
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not been published and end results are not available. We have had no 
experience with this procedure at The Memorial Hospital. (Fig. 26.) 
The Laparotomy Instruments. These consist of trochar needles, 


Fic. 26.—Endotherm excision (cutting snare) of multi- 
ple gastric polyps. Instrumentation performed under 
direct vision through a retrograde gastroscope. 


radium sounds, and special x-ray tubes. The first radon capsules 
employed were bare glass cylinders (Levin, 1922). In 1927, glass 


capsules were inserted into a prepyloric cancer at time of gastro- 
enterostomy on The Third Surgical Division of Bellevue Hospital; 
three weeks later a resection of the tumor and contained capsules 
was performed. This patient was followed for more than three years 
and was free of evidence of disease when lost to follow-up inquiries; 
but it is probable that the resection rather than the interstitial 
therapy accounted for the longevity. At The New York City Cancer 
Institute one of the authors, in four surgical explorations, implanted 
gold radon seeds varying in strength from 0.75 mc. to 3.0 mc. into the 
circumference of obstructing cancers of the gastric cardia, using the 
transmucosal route. Improved swallowing and symptomatic gains 
were observed but all the patients died within a year and one-half. 
Kaplan reported but three instances of interstitial irradiation of 
stomach tumors up to the year 1935 at this large Metropolitan 
cancer center.”” From The Memorial Hospital fifteen similar treat- 
ments, the first in 1931, have been recorded implanting the gold 
radon seeds sometimes through the peritoneal surface and sometimes 
through the mucosa (Pack). Survivors at six months after such treat- 
ment were 32 per cent. When external irradiation was added to the in- 


{71} 


q 
4 S AZ 
=f 
| | 
} 
Y, 
| 
| 
| 
4 
ie 
| 
| 


LIVINGSTON, PACK—CANCER OF THE STOMACH 


through ribs 


Fic. 27. a, diagram of Marwedel’s incision below the costal 
margin and the Baudet and Navarro technic of elevation 
of the rib flap to expose the cardia. B, a drawing to show 
retraction of the superficial tissues upward, with eleva- 
tion of the costochondral flap to expose the cardia. Inter- 
stitial irradiation is carried out by oblique insertion of 
gold radon seeds into the tumor. 
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terstitial therapy the six month survivals were 52 per cent; but 
complete tumor regression was not observed and all patients died 
of the disease in less than two years. 

Difficulties in implanting radon gold seeds throughout a gastric 
neoplasm must be experienced to be appreciated. Parts of the tumor 
as a rule are overtreated while others remain inadequately treated, 
hence, complete tumor regression could scarcely be anticipated. In 
practice it has never been attained for a cancer of this site. The 
trauma inflicted by multiple needle punctures, the violation of 
principles of surgical asepsis inherent in use of a transmucosal 
approach, danger of disseminating cancer cells by way of the many 
opened lymphatic channels, and fear of late wall necrosis and perfo- 
ration restrict intramural therapy to application for highly selected 
cases. Nevertheless certain patients so treated have obtained remark- 
able tumor regression disclosing the true potentialities of local 
irradiation and arguing strongly against its total discard. The 
Baudet-Navarro costal flap incision for exposure of the gastric cardia 
is shown in an accompanying illustration. (Fig. 27.) 


E. GASTROTOMY AND “CONTACT” ROENTGEN THERAPY 


A form of treatment quite the opposite of suprahigh voltage roent- 
gen-ray therapy is found in so-called Chaoul therapy or the “con- 
tact”’ use of low voltage x-rays. This was first employed for gastric 
tumors by Pack at The Memorial Hospital in 1939. Figure 3 shows 
the operative technic involved. Here roentgen rays are delivered to 
the open stomach by holding an air-cooled x-ray anode directly 
against the tumor or at a target tumor distance up to 2 cm. The 
outfit consists of a portable cabinet which can be rolled about the 
operating room. Within the cabinet are a transformer, a condenser 
and an air blower. The machine can be connected with any 110 volt 
alternating current outlet plug. The x-ray tube is held by the surgeon 
or his assistant; or it may be secured in place by a fixation stand. 
The roentgen outfit at 50 k.v. and 2 ma. varies from 450 r. to over 
7,000 r. per minute depending on filter and distance. To the intrinsic 
filtration of 0.2 mm. Al. may be added sterilizable discs to give a 
total filtration of 2.5 mm. Al. To treat a stomach cancer with a 

surface measuring 6 by 8 cm. it would require a little more than half 

an hour (36 minutes) of operating time to deliver 4,000 r. evenly over 
the surface through these multiple 2 cm. ports using 1 cm. target 
distance and 1 mm. Al. filtration. (Figs. 28 and 29.) 
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A feature of contact x-irradiation is the high degree of protection 
afforded neighboring organs. This is ensured by a sharp gradient in 
depth doses delivered. Using the factors above enumerated, only 


Control cobinet 


= | 


Fic. 28. Intracavitary roentgen therapy of a gastric cancer. 
Diagrammatic view of Philips’ tube inserted through a 


gastrostomy. 


Fic. 29.—“Contact” roentgen ray therapy for cancer of the stomach. The air-cooled 
x-ray anode of the Philips’ machine is inserted into open stomach at time of lapa- 
rotomy. 


22 per cent of the dose at the tumor surface is delivered at 1 cm. 
below the surface. One handicap in the use of present equipment is 
the exposure of the operating crew to scattered irradiations which 
are plentiful. Another, is the extremely superficial nature of this 
treatment. The tumor surface could readily be necrotized before a 
cancericidal dose was given at a depth of 2 cm. It would be little less 
than folly to anticipate curative results by single surface exposures 
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of this type administered to bulky gastric cancers at the time of 
operation. Perhaps in the future larger gastrostomy openings can be 
made (Beck-Jianu variety) to allow repeated use of low voltage 
anodes as employed through cystostomy wounds for bladder cancers 
or for exteriorized cancers of the rectum. But at present Chaoul 
therapy for ventricular tumors is decidedly experimental. 


F. CONCLUSIONS ON GASTRIC IRRADIATION 


Summarily, it is found that intragastric radiation therapy, to 
the present, by whatsoever technics applied, has been desulatory 
and sporadic. End results have been provocative and stimulating 
and have disclosed remarkable palliation in isolated cases, but have 
proved distinctly disappointing in terms of total tumor regression 
and of definitive cures. Published reports only serve to illuminate 
the essentially unconquered nature of inherent problems. No 
method of external irradiation, of intracavitary irradiation, or of 
allied internal and external irradiation is yet capable of administering 
as many as 10 t.e.d. throughout a gastric cancer except in those rare 
instances in which extensive external. therapy has been combined 
with interstitial gold seed implantations for tumors of unusually 
small size and favorable location. 

Two facts sum up as quickly as could well be done the net result 
and meaning of intracavitary methods thus far. Fact One: From no 
author and no institution have reports yet emanated of as many as 
a score of treatments by any endogastric method. Fact Two: No 
single patient with a pathologically proven epithelial malignant 
neoplasm of the stomach treated by endocavitary radiation therapy, 
external radiation therapy, or by combined external and intra- 
cavitary radiation therapy, without gastrectomy, has survived 
treatment for a period of three years. 


€ 
i 
q 
j 
7 
ae 
. 
Baer 


2. BALLOON APPLICATORS FOR INTRACAVITARY 
IRRADIATION 


The remainder of this communication will deal with a totally new 
. and hitherto undescribed method of radiation treatment for ventric- 
ular tumors. This technic is so easily applied, so flexible as to frac- 
tionation of doses, so devoid of overirradiation of neighboring vital 
organs, and is so free from dangers of perforation, hemorrhage, or 
interference with regular food intake, yet is so capable, also, of 
delivering throughout the tumor any number of threshold erythema 
doses of radiant energy selected, as to constitute a definitely new 
departure in gastric irradiation. 

The radium applicators described prove capable of delivering in a 
single treatment as many threshold erythema doses to all parts of the 
tumor as can now be given by any form of external irradiation in a 
period of from fifteen to thirty days of uninterrupted daily treatment. 

It would be difficult to overstate the practical significance of 
equipment of such potentialities. So far as the administration of 
radiant energy to the intrinsic stomach cancer is concerned, these 
applicators with their relatively small radon content represent, in 
essence, the equivalent of furnishing at once for every hospital to 
employ this technic, a 4 gram radium element pack or a million volt 
roentgen ray machine—an energy-equivalent of considerable mo- 
ment. Yet treatment of this type conflicts in no way with present 
equipment, for it can be utilized in conjunction with external irradia- 
tion In numerous patterns of allied therapy. 

In addition, the methods to be described should bring within the 
fold of radiation therapy immense numbers of patients of a type bereto- 
fore treated by radiation methods in but rare instances only. Stomach 
cancers, it should be recalled, constitute about 25 per cent of all 
cancers; and it now appears probable that ventricular tumors soon 
will become of much practical importance to radiation therapists 
generally. The multiple-lumened gastrointestinal applicators de- 
picted can be used by any physician who is capable of handling 
radium and well versed in the basic laws of radiation physics. 

But of still more significance: With this equipment, as discussed 
under the heading, Dosimetry, it now for the first time becomes 
physically possible routinely to carry the total tissue doses of irradiation 
for stomach cancer to any level desired. Radiation therapy thus reaches 
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a point where the gamma roentgen units or threshold erythema doses 
administered may, when elected, be made fully equal to those known 
to be required for the control or destruction of carcinomas of other 
internal organs. 

The degree, however, to which patients can tolerate cancericidal 
doses at this site, the most advantageous fractions in which to 
administer the total dosage, and ultimate end results in terms of 
complete tumor regression or definitive cures, if any, must await 
future determination by cautious and prolonged clinical applications. 


A. DESCRIPTION OF THE FIVE-WAY APPLICATOR 


The multiple-lumened gastrointestinal applicator shown in 
Figure 1 was devised by one of the authors (E. M. L.) and consists 
of a quintet of passages which extend from the body surface into the 
stomach or beyond. The individual lumens subserve the following 
functions: (Fig. 30.) 

Passage One. The Radium Channel. For passing radium or 
radon into the interior of the stomach. 

Passage Two. An Inflation Channel. For inflating a distensible 
endogastric bag or balloon to lie within the pyloric antrum. 

Passage Three. A Second Inflation Channel. For distending a 
second intracavitary balloon which will occupy the region of the 
fundus. The purpose of these balloons is to facilitate distance irradia- 
tion by separating stomach wall and radium core by a controlled 
number of centimeters. 

Passage Four. A Suction Channel. For intermittent or continu- 
ous suction, to empty the organ of its contained fluids, gas or mucus. 

Passage Five. The Feeding Channel. For introducing food into 
the duodenum while the applicator is in use. 

It can readily be seen that as these intracavitary balloons are 
inflated by passing air through passages two and three, the Magen- 
blase or gastric air-bubble is automatically expelled by way of 
passage four. The Magenblase is thus, in a sense, transferred to the 
interior of the fundic balloon. Through this instrument (a) irradia- 
tion of the cancer, (b) inflation of the fundus or the pyloric balloon, 
(c), or both, (d) gastric emptying and (e) duodenal feeding, can 
simultaneously be attained. 

The individual channels vary slightly in width but the diameter 
of each is approximately No. 8 French, except for the radium 
channel which is of No. 14 French diameter. The fundus balloon is 
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6 cm. long, and the length of the pyloric balloon is 4 cm. Thetotal 
thickness of this oval five-lumened applicator is 6 by 8 mm. Such 
a small over-all diameter allows the unit to remain in situ for any 


Fundus balloon 
Pyloric balloon 


Duodenal 


feeding 


Radium Gastric suction 
channel 


Cross sections 
of the appli- 
cator to show 
arrangement 
of tubes at 
various levels. 


A«Fundus balloon B: Pyloric balloon 

1= Radium channel 2+ Airway to pyloric balloon 
3-Airway to fundus balloon 4+ Gastric 
suction channel 5 = Duodenal feeding channel! 
(Rings on tubes of hydrahead correspond 

to numbers) 


Fic. 30. The Livingston multiple-lumened radium applicator for the intracavitary treat- 
ment of cancer of the stomach. 

selected number of hours or days with minimal discomfort to the 

patient. Cross-sections of the applicator at various levels from the 
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Fic. 31. Details of construction of the multiple lumened radium appli- 
cator for the intracavitary treatment of cancer of the stomach. a, 
radium channel; s, inflation channel for pyloric balloon; c, infla- 
tion channel for the fundic balloon; p, gastric suction channel; E, 
duodenal feeding channel; F, clamp closing an air-way; G, inflation 
bulb attached to an air-way; H, the flexible radium core; 1, set- 
screw for stylet; 3, the stylet or ejector; K, detachable tip for load- 
ing the radium or radon capillary tube; L, site for storage of radio- 
active tube; mM, duodenal feeding tube; N, terminal opening of 
radium channel; 0, pyloric balloon; p, gastric suction opening; Q, 
fundus balloon. 
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upper dental arch reveal the number and arrangement of the chan- 
: nels at specific levels. The total length of the applicator from tip 
. of hydrahead to the end of the duodenal feeding tube is approxi- 


a Fic. 32. Details of construction of flexible radium core and endogas- 
“ tric radium applicator. A, D, C, D, E, as in Figure 31. F, re-enforced 
tip of ejector stylet; G, detachable tip of the flexible radium core; 
H, clamp on air-way; 1, inflation bulb on an air-way; J, flexible 
radium core; k, the stylet or tube ejector; 1, safety locking devise; 
M, detachable loading tip; N, the capillary radium or radon tube; 0, 
nest for radium tube; P, tip of stylet; 9, fundus balloon; r, suction 
opening; s, pyloric balloon; 1, radium channel opening; vu, the 
duodenal feeding tube. 


mately 80 cm. A diagram discloses at a glance the precise length of 
each individual passageway. These complex rubber applicators are 
at present manufactured by the Davol Rubber Company of Provi- 
dence, Rhode Island. (Figs. 31 and 32.) 


{80} 


= 
Wy 
M = 
: 
/ 


LIVINGSTON, PACK—CANCER OF THE STOMACH — 535 


B. OUTSIDE EQUIPMENT 


The channels of this multiple-lumened unit are connected on the 
outside of the body, respectively, with a feeding receptacle (lumen 
five), a negative pressure pump or hydraulic suction outfit to provide 
for gastric emptying (lumen four), and two pressure manometers to 
furnish visual evidence of the constant inflation of the fundic and 
pyloric balloons (lumens two, and three). The hydrahead of the 
applicator is held in place by a head band or may be taped to the 
patient’s cheek. For the assembly of outside equipment a metal 
table and portable stand, similar to that used by an anesthetist or 
a nose and throat specialist, can be employed, but such elaborate 
carriages are not necessary. 


C. TWO-, THREE- AND FOUR-WAY APPLICATORS 


In addition to the applicators with five channels, others with a 
lesser number of lumens have been designed. Each has its special 
modifications and purpose. The two-lumened unit, for example, is 
little more than an elongation of the well known prostatic hemostasis 
bag. (Fig. 33.) This simple applicator is employed in treating cancers 
of the cardiac end of the stomach and terminal esophagus. No provi- 
sion is here made for gastric emptying or duodenal feeding, and these 
units are used for treatments of relatively short duration. The dis- 
tance from the upper dental arch to the proximal end of the endogas- 
tric balloon in this unit is 45 cm., while the length of the bag is 5 
cm. The radium passageway, or channel one, is the same in all appli- 
cators. Through this the radioactive tubes or capsules are passed 
into or withdrawn from the stomach in a metal core or other suitable 
inserting device. The most satisfactory radium housing to the 
present has been a core of spring-steel tubing similar to that used 
for implanting radon seeds into the urinary bladder. The suggestion 
for the adaption of such tubing for endogastric balloon therapy was 
jointly made by Dr. James Duffy of The Memorial Hospital attend- 
ing staff and Dr. William McCarthy of the resident staff, to replace 
previous less efficient methods of radon insertion. A metal set-screw 
at the oral end of this core controls the position of a central stylet for 
ejecting the radon capsule after use; and a threaded cap at the 
gastric end of the core is the site for loading the radioactive agent. 
Several improvements have been made in this metal core by Mr. 
Frederick Wappler of the American Cystoscope Company. 
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D. LOADING THE APPLICATORS 


These applicators are delivered to the clinician in lead containers 
provided by the physics or radiation therapy department. The 
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Fic. 33. The bi-lumened intragastric radium applicator for the treat- 
ment of carcinomas of the cardia and gastric fundus. 


prescribed radium or radon is already in place. The sole duty of 
the therapist is to adjust the position of the radium core within the 
radium channel or balloon encircled passageway. This spacing is 
arranged to fit the requirements for the individual tumor treated. 
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Questions with regard to the alignment of the radioactive capsule 
and the amounts of radium to prescribe are dealt with in headings 
to follow. 


E. TECHNIC FOR INTRACAVITARY INSERTION 


Applicators are introduced by the oral route or may be applied 
in retrograde fashion through a gastrostomy stoma. The technic for 
gastrostomy insertion is as follows: The patient first swallows a 
heavy silk thread attached to a BB shot, taken at a rate of 1 foot an 
hour for three hours. The gastrostomy stoma is now dilated with 
graduated Hegar cervical dilators and an 8 mm. endoscopic tube is 
passed into the stomach. The viscus is aspirated, then inflated, and 
the cord is picked up with forceps and drawn to the body surface. 
Here it is tied to a stout shoemaker’s twine, attached, in turn, to the 
tip of the radium applicator. The unit is now drawn into position. 
As soon as the stomach has been entered the endogastric balloon is 
inflated. This distal inflated balloon is then drawn to firm anchorage 
against the gastric cardia by traction on the oral end of the leader 
cord. 

Oral insertion requires scant description. This rubber tube is 
swallowed exactly as is any medium calibre stomach tube. With 
disease at the cardia there may be a period of delay at this point. 
Passage may be aided by gentle manipulation if needed. The 
incisor teeth mark on the applicator discloses when introduction is 
complete. Now predetermined amounts of air are pumped into the 
endogastric balloons. Exact amounts will depend on the inflation 
tool used and the balloon diameters desired. Inflation tests must be 
made just prior to the insertion to acquire this information. Once 
introduction has been completed a slight upward traction at the 
oral end of the applicator will pull the fundus balloon into firm 
anchorage against the gastric cardia. Duodenal feeding or a con- 
tinuous fluid infusion may commence at once. Where desired these 
endogastric applicators may be inserted through the nares. 


F, CLINICAL APPLICATIONS OF RADIUM DOSIMETRY 


This complicated and significant topic must be discussed else- 
where. The purpose of the present communication is to describe 
equipment and rationale rather than to furnish details on radiation 
requirements. But a few statements may be included at this point, 
and a chart made from data furnished through the kindness of 
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Fic. 35a and B. Effect of intragastric radiation therapy on the juxtagastric lymphnodes. 
Comparing this picture with the chart of Figure 34 shows the effect of intragastric 
“distance irradiation” on the lymphnodes immediately adjacent to the gastric walls. 
(From Livingston’s “Clinical Study of the Abdominal Cavity and Peritoneum.”’ New 
York, 1934. Paul B. Hoeber.) 
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content of the tubes usually varies between 150 mcs. and 200 mcs. 
A weaker tube load will alter the effects and call for more prolonged 
periods of treatment. At the initial treatment, when palliation only 
is sought, from 500 to 1,000 millicurie hours are administered. This 
is followed by additional applications of 500 or more millicurie hours 
at weekly or bi-weekly intervals, reconsidering dosage in terms of 
results secured and changes observed through the gastroscope. 
With the factors stated it requires only two and one-half to three 
hours to deliver 500 millicurie hours. The time required for 1,000 
millicurie hours is from six to eight hours, depending on the exact 
applicator load. From this base other dosages may be computed, 
or they may be ascertained from tables on rates of radon decay.”® 
In clinical practice we have at times given 2,000 millicurie hours or 
more at the initial treatment. The dose received by various parts of 
the tumor naturally varies with the balloon diameters and size and 
shape of the tumor under treatment, as later discussed. (Fig. 35.) 

When theoretically curative total tissue doses are to be delivered, 
in suitable cases, the radiant energy to the depths of the cancer 
should be carried to eight to ten threshold erythema doses, if 
tolerated. The feasibility of delivering such cancericidal doses and 
questions relative to spacial arrangement and fractionation of doses 
are now under test and will be the subject of later reports. 


G. INTRACAVITARY ALIGNMENT OF BALLOON APPLICATORS 


A query of prime importance often raised is ““How may one be 
certain concerning the relation of the line-source of radiant energy 
and the particular tumor under treatment?” On the answer rests 
the estimates of the radiation physicist. 

One or more of five methods are employed: The radium core can 
be aligned with the cancer; first, by measurements taken from 
roentgenograms; second, from observations of the gastric interior 
and tumor through the gastroscope; third, from fluoroscopic studies, 
(this is the method of choice and the present practice is to verify 
balloon positions by fluoroscopy in every case, aiding placement, 
if necessary, by external manipulation); fourth, by the use of an 
anterior gastroscope or televentroscope, an instrument that offers a 
perfect means for verifying balloon positions, but necessitates the 
presence of a gastric fistulous tract; fifth, and last, from caliper 


measurements taken at the time of exploratory laparotomy. 
[86] 
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The point for emphasis is that of placing the radioactive core at a 
proper distance or alignment along the radium channel within the 
applicator. This core, being semirigid and of known length, the 


Fic. 36. Alignment of intracavitary radium applicators. a, the single balloon applicator 
in situ for treatment of cancer of the gastric cardia. B, the multiple balloon applicator 
in situ for treating a cancer of the body of the stomach or pyloric antrum. 


position of the 5 cm. radon capsule is always under full control. 
Every centimeter of movement at the oral end of the core signifies 
a corresponding centimeter of movement within the applicator 
channel and at a known distance from the incisor teeth mark or 
gastric cardia within the system of distended balloons. Thus the 
position of the radium core is surprisingly exact. This is in marked 
contrast to the relatively uncertain focus of the radiant beam when 
external radiation therapy is used. It should be recalled that the 
stomach wall is normally collapsed within the peritoneal cavity, 
with anterior and posterior walls in apposition, save in the presence 
of fluid, food, air or neoplasm. The radium-applicator balloons fill 
the entire space along the Magenstrasse as shown in the models, 
hugged snugly in position by the contracted stomach musculature. 
They come to lie in the long axis of the organ and at right angles to 
the surface of the tumor. Hence, correct alignment is secured with 
relative ease in the average case for a cancer of any part of the 
organ; and seldom do pathological variations present insurmountable 
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Endogastric Radiation Therapy 


tube | radiation |cleansing| feeding 


Mouth end [Esophageal] Gastric [Gastric Duodenal | Application 


Single action 
unit No No 
provision] provision 


i 1A 
Double action RADIATION 


N GASTRIC 
CLEANSING 


provision 


JRADIATION 


Intake | Output jorrumor 


Duodenal |cLeansine 
bucket for |ovopeNac 
feeding FEEDING 


Triple action emptying stomach 
unit 


Details of three layer treatment balloon- 


Radon 


Radon suture 


Radon lace 


Inner balloon 
covere d b y 


radon lace 


m—Intake valve 
Gastric) 


Output valve 
_ (duodenal) 


Fic. 37. Intracavitary “contact” radium therapy, using gold radon seeds. This form of 
intracavitary therapy has a limited value because of the superficial nature of the 
radiation effect. The gold radon seeds are placed in equidistant nests within a special 


silk suture, secured to the outer surface of the balloon. 
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difficulties, despite the fact that single balloons tend first to lodge 
within the gastric fundus. (Fig. 36.) External manipulation of the 
balloons through the abdominal wall may be effected under the 
fluoroscope. 


H. ‘‘CONTACT” RADIUM THERAPY FOR GASTRIC CANCER 


At the outset of these studies in 1937 use was made of a special 
radon suture devised by Dr. Fred Hames now of Pine Bluff, Arkan- 


Fic. 38. Roentgenogram showing the even spacing of the 
gold radon seeds lodged within the Hames’-Deknatel 
radium suture and attached to the outer surface of an 
intracavitary balloon. 


sas, together with the J. A. Deknatel Company of New York. It isa 

pleasure at this time to pay tribute to the early co-operation accorded 

us by Dr. Hames. The Hames’ suture is a woven silk thread pro- 

vided with equidistant and mechanically produced nests for insertion 

of removable gold radon seeds. (Fig. 37.) This insures machine- 
[89] 
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governed precision in seed alignments. During the initial endogastric 
treatments sutures of this type were attached to the outer surface 
of intralumenary balloons, then covered in turn by secondary and 


Fic. 39.—Multiple Iumened intragastric radium applicators being delivered to the 
clinician from the radiation department. 


somewhat larger balloons. In this way radioactive seeds could be 
forced directly against stomach cancers by inflation of the two- 
layered bags. (Fig. 38.) The term, “‘contact intracavitary radium 
therapy,” should be employed for the method to distinguish it from 
“distance intracavitary radium therapy” as now secured by the use 
of centrally situated radium cores. The effects of “contact” radium 
are analagous to those of contact roentgen-rays or the so-called 
“‘Chaoul therapy”’ previously described. The use of Hames’ sutures 
is not well suited to management of bulky adenocarcinomas, ulcero- 
cancers or other gastric tumors several centimeters thick. The field 
of contact therapy in gastric irradiation is distinct but limited to 
carefully selected cases. 


I. RADIUM PROTECTION 


Activated radium applicators should be handled by 18 to 24 
inch forceps. Lead-rubber gloves may be worn to advantage at the 
time of applicator insertions. Stray gamma radiation no matter how 
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slight, is cumulative for the radiation worker. When the interior 
of the stomach, bearing an active applicator, is to be inspected 
through a fistulous tract, goggles should be worn as in fluoroscopy. 
A standard radium warning card is attached to the patient’s bed 
throughout the treatment period. This ensures careful case super- 
vision. Hourly inspections are arranged to check on balloon infla- 
tions, applicator positions and the general status of the patient. A 
record is maintained by the nurse in charge and a resident physician 
is called at once should difficulty of any kind arise. After an appli- 
cator has been removed it is promptly put within its protective lead 
case and the radiation physics department notified. The unloading 
and disposal of the unit then becomes a departmental responsi- 
bility. After the radon content of the core is recalculated and the 
unit cleansed it is ready for immediate use for an ensuing case. 


(Fig. 39.) 
J. COMPLICATIONS, DANGERS AND SEQUELAE 


Difficulties encountered thus far have been decidedly minor. 
Occasionally an endogastric balloon will leak, due to faulty manu- 
facture, or one will explode within the stomach during inflation. 
The latter accident causes no more trouble than would any free 
gastric air-bubble of similar size. Wall disruption from balloon 
inflation has never been observed; but obviously care should be 
taken as endogastric bags are inflated within a friable organ. If an 
air-way becomes occluded where it has been clamped, this passage 
of the hydrahead must be probed. Patients should be warned to 
make no attempts to extract inflated applicators. In the presence of 
jaundice prothrombin levels should be ascertained and vitamin k 
therapy instituted if necessary as a pre-irradiation measure for the 
prevention of hermorrhage. 

The careful approaches thus far made to administration of full 
cancericidal doses of irradiation leave it probable that certain of 
the more serious potential dangers remain yet unknown. Caution is 
judicious at this stage of clinical applications in order to protect this 
form of therapy from discredit based on needless overirradiation. 
Evidence of a mild phlegmonous gastritis were noted in a few early 
instances of massive dose delivery by the “contact” method; but 
the distinct limitations of this variant of intracavitary treatment 
have been stated. Radiation sickness appears to be entirely absent 
with this form of intravisceral therapy. 
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K. END RESULTS OF INTRACAVITARY THERAPY 


Larger numbers must be treated and more time allowed before 
final conclusions can be drawn and ultimate end results ascertained. 


Fic. 40. Retrograde insertion of an intracavitary radium applicator. The 
patient has swallowed a cord which has been brought to the body surface 
through a Janeway gastrostomy. The radium applicator has been attached 
to this cord and drawn into position within the stomach. A feeding tube is 
also in situ. Both the feeding tube and the radium applicator have been 
passed through the central lumen of a gastrostomy air-valve, which locks 
them in position. Inserts a to p show use of Livingston air-valve. 


Not until the years 1939 and 1940 was anything approaching a 
standardization of technic attained. The initial problem in 1937 was 
that of perfecting endogastric equipment. The five-lumened radium 
applicator was available only in the current year (1940). Until 
recently all treatment was confined exclusively to cancers of the 
cardia and fundus. Certain of these earliest patients displayed 
unquestionable gains. One patient, for example, treated for a bulky 
neoplasm of the fundus in 1937 remains symptom free to the present, 
now almost four years from time of therapy. In this instance approxi- 
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mately 2,000 millicurie hours of endocavitary irradiation were 
administered at the single first exposure by a retrograde insertion 
of a gastric balloon left in situ for three days of uninterrupted treat- 


\ 

\ 

4- RADIUM CHANNEL 
2. PYLORIC BALLOON 
3. FUNDUS BALLOON 
4. GASTRIC SUCTION 
5. FEEDING CHANNEL 


Fic. 41. Oral insertion of an intracavitary radium applicator. At the 
oral end of the endogastric applicator attachment is made to 1, a 
duodenal feeding receptacle, 2, a suction device for gastric suc- 
tion and 3 and 4 to two pressure gauges or manometers. Gas- 
tric radiation, gastric emptying, duodenal feeding and inflation to 
a controlled diameter of either the pyloric balloon or the fundus 
balloon, or both, can be simultaneously attained. 


ment. The tumor promptly disappeared and two years thereafter 
the gastrostomy tract was closed. Present roentgenograms and 
gastroscopic studies reveal no recurrence of disease and the weight 
and appetite remain normal. Numerous additional patients have 
shown similar steady improvement from the initial treatment 
administered. An encouraging number already have passed the full 
estimated period of life expectancy as computed from known 
survival standards for those untreated or treated by nonexcisional 
means. Were palliative end results thus far observed to be recorded 
on the percentage basis, disregarding the small numbers treated, 
the published figures would prove impressive. (Figs. 40 and 41.) 
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L. SCOPE OF RADIATION SURGERY AND ENDOGASTRIC IRRADIATION 


All patients with cancers of the stomach, save the premoribund 
or those with resectable tumors, seem suitable for intracavitary 
irradiation. Known exogastric extensions of the cancer yield no 
assurance that palliative benefits will not be attained. Death from 
stomach cancer is rapid if due to starvation, dehydration, hemor- 
rhage or other purely local factors, but tends to be delayed when a 
result of distant metastasis. This fact is well demonstrated by the 
published reports on palliative gastrectomy. The average remaining 
length of life after removing the local disease?®*® ranges from one 
to one and one-half years in various reports even in the presence 
of known hepatic of other distant extensions. These figures must be 
contrasted to the average of but two months of remaining life from 
hospital admission until death for the untreated patients. Any 
period of renewed strength and regained nutritional balance is 
welcome. And the significance of seemingly limited gains after 
irradiation should not be underestimated. To grant one patient 
with a pathologically verified epithelial malignant tumor of the 
stomach three years of added life would pass beyond present 
radiological attainments; while to parallel the net end results of 
sixty years of surgical at the end of the five year measurement point, 
management of the disease requires but two to four living patients 
among one hundred unselected cases observed. These scant require- 
ments necessary to demonstrate true radiological progress in this 
field should constitute a perpetual stimulus to renewed radio- 
therapeutic effort. 

Intracavitary irradiation may be employed as an independent 
measure and the sole means of therapy, or utilized in combination 
with external technics. When allied treatments are given, com- 
putations should be made of the estimated tissue doses reaching the 
tumor from each source and in the aggregate. These endogastric 
applicators are suited, also, to use either with or without preliminary 
surgery. Yet at the present stage of clinical development any 
interference with surgical efforts to discover and remove every 
resectable tumor is not permissible. 

There appears ample evidence from a study of the dosimetric and 
clinical advantages inherent in the equipment and technics de- 
scribed, that a new period of radiological advance in the treatment 
of cancers of the stomach may be at hand. With methods available 


{o4] 


i 
i 
i 
> 
j 


LIVINGSTON, PACK—CANCER OF THE STOMACH — 549 


which for the first time can routinely deliver to all parts of the gastric 
cancer any number of threshold erythema doses desired, with 
intralumenary applicators developed to a point where they are now 
capable of delivering in a single treatment depth doses throughout 
the tumor that hitherto required from two to five weeks of unin- 
terrupted daily exposures, with technical means that allow these 
debilitated patients during the course of treatment to continue their 
daily food intake, with reliable demonstrations which reveal that 
this form of therapy is well tolerated in practical use and with 
radiation sickness minimal or absent, there is substantial reason to 
conclude that certain of the goals long diligently sought in the radio- 
surgical and radiotherapeutic management of gastric cancers have 
now been attained. 
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Meetings 


AMERICAN ACADEMY OF ORTHOPAEDIC SURGEONS 
New Orleans, January 12-16, 1941. (Secretary—Dr. Cari 
Bapctey, University Hospital, Ann Arbor, Mich.) 

AMERICAN ASSOCIATION FOR THE STuDY OF GolTER 
Boston, May 26-28 1941. (Secretary—Dr. W. Brair 
Mosser, Kane, Penna.) 

AMERICAN ASSOCIATION FOR THE SURGERY OF 
TRAUMA 
Seigniory Club, Montreal, Que., May 29-31, 1941. (Secre- 
tary—Dr. Ratpn G. Caroruers, 409 Broadway, Cin- 
cinnati) 

AMERICAN ASSOCIATION OF GENITO-URINARY 
SURGEONS 
Hot Springs, Va., May 29-31, 1941. (Secretary—Dnr. 
Cuartes C. Hicers, 2020 East 93rd Street, Cleveland) 

AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 

AND SURGEONS 

Pittsburgh, May 5-9, 1941. (Secretary—Mnr. Armour G. 
Park, 540 N. Michigan Ave., Chicago) 

AMERICAN ASSOCIATION OF OpsTETRICIANS, GYNE- 

COLOGISTS AND ABDOMINAL SURGEONS 

Hot Springs, Va., September 11-13, 1941. (Secretary— 
Dr. James R. Bross, 418—11th St., Huntington, W. Va.) 

AMERICAN ASSOCIATION OF RAILWAY SURGEONS 
Chicago, September 8-10, 1941. (Secretary—Dr. R. B. 
Kepner, 547 W. Jackson Blvd., Chicago) 

AMERICAN COLLEGE OF SURGEONS 
(Secretary—Dr. Freperic A. Bestey, 215 N. Sheridan Rd., 
Waukegan, III.) 

AMERICAN ConGcRESS OF PHYSICAL THERAPY 
Washington, D. C., September 1-5, 1941. (Secretary—Dr. 
RicHarp Kovacs, 2 East 88th Street, New York) 

AMERICAN GYNECOLOGICAL 
Colorado Springs, May 26-28, 1941. (Secretary—Dr. 
Ricuarp W. TeLinpz, Johns Hopkins Hospital, Baltimore) 

AMERICAN MEDICAL AssOCIATION 
Cleveland, June 2-6, 1941. (Secretary—Dr. Orin West, 
535 N. Dearborn Street, Chicago) 

AMERICAN ORTHOPAEDIC ASSOCIATION 
Toronto, Can., 1941. (Secretary—Dr. C. W. Prasopy, 
474 Fisher Bldg., Detroit) 

AMERICAN ProcTo.ocic Society 


Cleveland, June 1—3, 1941. (Secretary—Dr. W. H. Danie, 
1930 Wilshire Blvd., Los Angeles 


Tue AMERICAN SOCIETY OF ANESTHETISTS, INC. 


New York, February 13, 1941. (Secretary—Dr. Paut M. 
Woop, 745 Fifth Avenue, New York) 


AMERICAN SuRGICAL AssOCIATION 


White Sulphur Springs, W. Va., April 28-30, 1941. (Secre- 
tary—Dr. Cartes G. Mixter, 319 Longwood Avenue, 
Boston) 


ASSOCIATION OF MILITARY SURGEONS OF THE U. S. 


Louisville, Ky., 1941 (Secretary—Cot. James M. PHALEN, 
1870 Wyoming Ave., N.W., Washington, D. C.) 


Concress OF ANESTHETISTS 
(Secretary—Dnr. E. Kiaus, 1699 W. 25th Street, Cleveland) 


INTERNATIONAL COLLEGE OF SURGEONS 
Mexico City, August 10-14, 1941. (Secretary—Dr. 
Cuaries H. Arnotp, 903-15 Terminal Bldg., Lincoln, 
Nebr.) 

INTER-STATE Post-GRADUATE MEDICAL AssOcIA- 
TION OF NortH AMERICA 


Minneapolis, October 13-17, 1941. (Secretary—Dr. Tom 
B. THrocxmorton, 406 Sixth Avenue, Des Moines) 


New ENGLAND SuRGICAL SOCIETY 
September, 1941. (Secretary—Dnr. Joun F. Gite, Hanover, 
New Hampshire) 

Paciric Coast Society oF ObssTETRICS AND 
GyNECOLOGY 
(Secretary—Dr. W. B. THompson, 6253 Hollywood Blvd., 
Los Angeles) 

Paciric Coast SuRGICAL ASSOCIATION 
Los Angeles, February 19-22, 1941. (Secretary—Dr. H. 
Gienn Bett, University of California Hospital, San 
Francisco) 

Pan-Paciric SuRGICAL AssOCcIATION 


Honolulu, 1942. (Secretary—Dr. Forrest J. PINKERTON, 
Young Bldg., Honolulu) 


SOUTHEASTERN SURGICAL CONGRESS 
Richmond, Va., March 10-12, 1941. (Secretary—Dr. 
B. T. Beastey, 701 Hurt Bldg., Atlanta) 
SOUTHERN SURGICAL AssOCIATION 
Pinehurst, N. C., December 9-11, 1941. (Secretary—Dnr. 
Aron Ocusner, 1430 Tulane Avenue, New Orleans) 
WEsTERN SURGICAL ASSOCIATION 


St. Paul, Minn., December, 1941. (Secretary—Dr. Ar- 
THUR Metz, 2449 Washington Blvd., Chicago) 
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...onty the BAXTER vacounrrer 


in rubber diaphragm indicate vacuum is intact, and that 
parenteral solution in VACOLITER is fresh, pure 


and uncontaminated. Baxter’s Parenteral Dextrose 


and Saline Solutions are pure, uniform, 
stable—SAFE—and available every- 
where in wide variety. To the hospital, they 


represent the utmost in true economy. 


Descriptive bulletin on request. 
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gives you a Vischde PROUE OF VACUUM 


When tamperproof seal is removed, two depressions 


COOK COUNTY 


Products of BAXTER LABORATORIES 


CHICAGO 


GRADUATE SCHOOL OF MEDICINE 


(In affiliation with COOK COUNTY HOSPITAL) 
Incorporated not for profit 
Announces continuous courses 


SURGERY—Two Weeks Intensive Course in Surgical 
Technique with practice on living tissue, starting 
every two weeks. General Courses One, Two, 
Three and Six Months; Clinical Courses; Special 
Courses. Rectal Surgery every week. 


GYNECOLOGY—Two Weeks Intensive Course start- 
ing February 24th and April 7th. Clinical, Diag- 
nostic and Didactic Course every week. 


OBSTETRICS—Two Weeks Intensive Course starting 
April 21st. Informal Course every week. 


ROENTGENOLOGY—Courses in X-Ray Interpreta- 
ses Fluoroscopy, Deep X-Ray Therapy every 
week. 


MEDICINE—Two Weeks Intensive Course starting 
June 2nd. One Month Course in Electrocardi- 
ography and Heart Disease every month, except 
August and December. 


FRACTURES & TRAUMATIC SURGERY—Two 
Weeks Intensive Course starting March 10th and 
May 5th. Informal Course every week. 


OTOLARYNGOLOGY—Two Weeks Intensive 
Course starting April 7th. Informal and Personal 
Courses every week. 


OPHTHALMOLOGY—Two Weeks Intensive Course 
starting April 21st. Informal Course every week. 


GENERAL, INTENSIVE AND SPECIAL COURSES IN ALL BRANCHES OF MEDICINE, 
SURGERY AND THE SPECIALTIES 


Teaching Faculty—Attending Staff of 
COOK COUNTY HOSPITAL 


Address: Registrar, 427 South Honore Street, Chicago, Illinois 


Glenview, Ill.; College Point, N. Y.; Glendale, Cal.; Toronto, Canada; London, England 
Produced and distributed in the Eleven Western States by DON BAXTER, INC., Glendale, Cal. 


Distributed East of the Rockiesby AMERICAN HOSPITAL SUPPLY CORP. 
NEW YORK 
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For Circulatory and Respiratory Depression 
N During and After the Operation - 


Give Metrazol intravenously 
for a prompt restorative ef- 
fect. In extreme cases repeat 
the 3 cc. dose as necessary, 
or continue with smaller doses, 
| or 2 cc. subcutaneously. 


In these doses Metrazol ex- 
erts an antidotal effect toward 
ether, morphine, barbiturates 
and other narcotics. 


I, Trade Mark and Pat. Reg. U. S. Pat. Off. 


BILHUBER-KNOLL CORP. ORANGE, NEW JERSEY 


Actual Practice in Surgical Technique 


CHICAGO POST-GRADUATE 
SCHOOL OF SURGERY 


(Formerly—Laboratory of Surgical Technique) 


Incorporated not for profit 
Near Cook County Hospital 


1. Two-Weeks Surgical Technique Course: 
rotary course continued throughout the year. 
Combines Clinical Teaching and ACTUAL 
PRACTICE BY THE STUDENTS under 
competent supervision. A review of the nec- 
essary Surgical Anatomy is embraced in the 
work, 

2. General Surgery: One to Three Months 
Course designed for students who wish to 
review more thoroughly Anatomy, Surgical 
Pathology, Surgical Technique, and Clinical 
Surgery. 


Principles of Operative Surgery, 


by A. V. Partipilo, M. D. 
3. Special instruction and practice in the tech- 
= nique of one or more operations is available 
Special Courses— to surgeons who wish to review the Anatomy 
Urology . Cystoscopy . Orthopedic Surgery and Technique of certain operations. 
Thoracic Surgery . Surgical Pathology . Labora- Personal Instruction-Actual Practice. Op- 
tory Diagnosis and Technique . Bronchoscopy . erating Rooms, Equipment and Method 
Eye, Ear, Nose, and Throat . Goiter Surgery . of Teaching Ideal and Unsurpassed. For 
Gynecology . Surgical Anatomy .  Proctology information as to Courses, Fees, Regis- 
Visitors always welcome tration Requirements, Etc., address 


A. Vv. PARTIPILO, M. D., F.A.C.S., Director ° 1950 8. Ogden Ave., Chicago, Ill. . Phone Haymarket 7044 


XXIl 
ANY 
| 
r 
| 
Metrazol, brand of pentamethylentetrazo 
SS) 
Method of Holding Connel Stitch. From 


XXIII 


MILLER-ABBOTT DOUBLE LUMEN TUBES 
FOR SMALL INTESTINAL INTUBATION 


AS USED BY T. GRIER MILLER, M.D. and W. OSLER ABBOTT, M.D. 


This double channel tube principle is used for three special 
purposes. First, for treating and diagnosing obstructive 
lesions of small intestines; second, for controlling patient 
with intestinal obstruction’ by enabling him to feed yet to 
draw off residue above point of blockage; third, for use after 
enterostomy. 

he lumen used for suction may also be used for the injec- 
san of barium sulphate suspension in making roentgenologi- 
cal studies of small intestinal lesions. Circular describing the 
above Instrument sent on request. 


P9140 Miller-Abbott double lumen tube . . . $7.50 
TECHNIQUE Circular on request with technique and bibliography. 


ABBOTT-RAWSON DOUBLE BARRELLED GASTRO- 
ENTEROSTOMY TUBE 


Double Barrelled Gastro-Enterostomy Tubes (Abbott-Raw- 
“* son) P9148 is designed for the post-operative care of malnourished 
patients subjected to any form of operative procedure anastomos- 
P ing the stomach to the small intestine. The tube is so constructed 
that a single lumened section leads up from the “bucket” 
“ —— (bucket is - sterling silver) at the tip for 30 cm. at this point. 
A second and larger lumen begins continues throughbut the 
P-3148 remaining length of the tube. 


See Journal of the American Medical Association, June 10, 1939. Annals of Surgery, October 1940. Price........... $6.50 
MADE AND SOLD BY 


arch & PEL LENG 


THE NEW YORK POLYCLINIC 
MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America.) 


EYE, EAR, NOSE and THROAT 


A combined full-time course covering an academic 
year (9 months), consisting of attendance at clinics, 
witnessing operations, lectures, demonstration of 
cases and cadaver demonstrations; operative eye, 
ear, nose and throat on the cadaver; head and neck 
dissection (cadaver); clinical and cadaver demonstra- 


For The General Surgeon 


A combined surgical course comprising general 
surgery, traumatic surgery, abdominal surgery, 
gastroenterology, proctology, gynecological surgery, 
urological surgery. Attendance at lectures, wit- 


nessing operations, examination of patients pre- 
operatively and post-operatively and follow-up in 
the wards post-operatively. Pathology, roentgen- 
ology, physical therapy. Cadaver demonstrations in 
surgical anatomy, thoracic surgery, regional anes- 
thesia. Operative surgery and operative gynecology 
on the cadaver. 


tions in bronchoscopy and facial palsy; refraction; 
roentgenology; pathology, bacteriology and embry- 
ology; physiology; neuroanatomy; anesthesia; 
physical therapy; allergy; examination of patients 
preoperatively and postoperatively in 
the wards and clinics; work in the out-patient 
department as assistant. 


Special arrangements can be made for shorter courses. 


FOR INFORMATION ADDRESS 


MEDICAL EXECUTIVE OFFICER, 345 West 50th Street, NEW YORK CITY 
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‘This NEW “SNAP-ON”? 
NEEDLE Does Not Have to 


Streamlined at the Joint — 
One Suture Thickness Only 


The new Reese Snap-on Needle, with 
the special D & G suture to which the 
self-latching clip is attached, eliminates 
double-thickness of suture at. the eye. 
This stream-lining notably minimizes 
trauma to delicate tissues. 

You simply snap-on the suture; it holds 
firmly. The needle may be pulled with- 


The Reese SNAP-ON Needle is a product of 
_MacGREGOR INSTRUMENT COMPANY, Needham, Mass., 1 


be Threaded or Re-Threaded 


out an assisting hand to take up the 
slack; annoying unthreading is elimi- 
nated. The Reese Suzap-on Needle has a 
special concave shank assuring a firm 
“pite” with the needle-holder; swaged 
taper points give maximum strength. 
Note how the suture is easily unfastened 
and the needle used again. Ask your 
surgical instrument dealer to show you 
this outstanding needle and the special 
’D & G sutures to be used with it. 


It is safe, thorough 


As A Gargle 


and most refreshing 
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SERVICE WITHOUT COMPROMISE 


Since 1848 


For 93 years, ever since 1848, The Fred. Haslam Co., Inc. has been manu- 
facturing surgical instruments with painstaking care and attention to detail 
that have made the Haslam line internationally famous. With the advent of 


Stainless Steel 


Surgeons and hospital superintendents everywhere, 
recognized the sound economic savings in the use of 
Stainless Steel Instruments, despite slightly higher 
initial cost. Fred. Haslam & Co., Inc. pioneers in the 
adaptation of Stainless Steel to Surgical Instruments, 
recognized its superiority. Stainless Steel Instruments 
last longer, withstand constant sterilization without 
the necessity of polishing, and there is no chance of 
any plated finish peeling or chipping off during use. 


The Haslam Stainless Steel Instruments—made in 
America by Americans—remain bright and smooth 
despite constant usage. They resist corrosion during 
the life of the instruments. 


To obtain more lasting value for your instrument 


investment, we urge you to write for our Stainless 
Steel Instrument Catalog before you make up your 
1941 requisition. It will pay you in service dividends. 


FRED. HASLAM & CO., INC., 83 Pulaski Street, Brooklyn, N. Y. 
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CONTINUOUS 
SPINAL 
ANESTHESIA 


DR. LEMMON’S EQUIPMENT FOR CONTINUOUS SPINAL ANESTHESIA 
Wm. T. Lemmon, M. D., Philadelphia 


Described in the January, 1940, issue, “Annals of Surgery’’. Includes cushion 
and accessories. (May be used on any operating table.) 


REPRINT ON APPLICATION 
Made and Sold By 


THE GEORGE P. 


Arch and 23rd Streets 


PILLING 


& SON COMPANY 


Philadelphia, Pa., U.S.A. 


Planned 
Monographs 


FROM THE 1940 ISSUES OF 
The American Journal Surgery 


Surgery of the Gallbladder and Extrahepatic Bile Ducts 
By Elliott C. Cutler and Robert Zollinger, Boston 


The Estimation of Pelvic Capacity 
By Herbert Thoms, New Haven 


Placenta Previa 
By Julius Jarcho, New York 


The Problem of Goiter and Its Surgical Treatment 
By Emil Goetsch and Arthur Goetsch, Brooklyn 


Diagnosis and Treatment of Various Types of Diaphragmatic Hernia 
By Stuart W. Harrington, Rochester, Minn. 


Tumors of the Mediastinum 
By George J. Heuer and William DeWitt Andrus, New York 


PAPER BOUND NUMBERED COPIES — $1.00 EACH 


‘The American Journal of Surgery, inc. 


49 WEST 45TH STREET - NEW YORK, N. Y. 
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| yond from the pain and discomfort of 
hemorrhoids depends largely upon free- 
dom from friction. That is why ANUSOL 
SUPPOSITORIES contain an ointment base 
which covers the rectal mucous membrane— 
a soothing, protective, anti- friction coating 
that makes possible walking with comfort 
and easy, painless evacuation of the contents 
of the rectum. 


The improvement experienced from Anusol 
is genuine. There is no masking of symptoms 
to impart a false sense of security, because 
Anusol does not contain narcotic, analgesic or 

(\ anesthetic drugs. In this manner, rationally 
and without unfavorable after-effects, Anusol 
Suppositories provide symptomatic relief in 
hemorrhoids and other inflammatory rectal 
conditions. 


You may ascertain, to your own satisfaction, 


the value of Anusol Supposi- 
tories by giving them a trial. 
A supply will be gladly sent 
on request on your letterhead. 


HEMORRH Available for prescription in 
SUPPOSIT boxes of 6 and 12. 
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SCHERING & GLATZ, INC., 113 West 18th St., New York City 
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Petrolagar®.. the 
Treatment of Constipation 


@ Petrolagar Plain, is a bland emulsion of high grade 
mineral oil. It helps to soften the feces and promotes 
the formation of an easily passed stool. 

Petrolagar Plain helps maintain regular bowel 
movement without the use of harsh laxatives. 


Suggested dosage: 


Adults—Tablespoonful morning and night as required 
Children—Teaspoonful once or twice daily as required 


*Petrolagar— The trademark of Petrolagar Laboratories, Inc., 
brand emulsion of mineral oil. . . Liquid petrolatum 65 cc. 
emulsified with 0.4 gm.agar in menstruum to make 100 cc. 


Petrolagar Laboratories, Inc. ¢ 8134 McCormick Boulevard ¢ Chicago, Illinois 
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(U.S.P) 


(POSTERIOR LOBE) 


O PRE-MEASURE the effectiveness 
"Ta its pituitary preparation for surgi- 
cal use, The Armour Laboratories stand- 
ardize every batch of Pituitary Liquid 
(Posterior Lobe) on the guinea pig uterus. 

In this delicate standardization test, we 
carefully measure the contractions of uter- 
ine tissue from a guinea pig when the 
tissue is acted on by Pituitary Liquid. 
The contractions of the fresh tissue are 
charted precisely and mechanically. They 
must fall within strictly defined limits of 
measurement. The records of this test play 
an important part in making certain of 
the dependability of every ampoule of 
Pituitary Liquid Armour which you use. 


Pituitary Liquid Armour, (A Brand of Solution 
of Posterior Pituitary U.S. P. XI) is avail- 
able in 0.5 c. c. and 1.0 c. c. ampoules, 
providing 10 International Units per c. c. 
It is accepted by the Council on Pharmacy 
and Chemistry of the American Medical 
Association. 


THE ARMOUR 


ARMOUR AND COMPANY ¢ CHICAGO, ILLINOIS 
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@ Ortho-Gynol Vaginal Jelly and its me- 
chanical accessories, the Ortho Diaphragm 
and the Measured-Dose Applicator, offer 
the physician a complete, effective ensem- 
ble for the method most prescribed today. 
Ortho-Gynol is spermicidal on contact, 
non-irritating and stable. The Ortho Dia- 


COPYRIGHT 1941, ORTHO PRODUCTS, INC. 


phragm is well designed and sturdily con- 
structed. The Measured-Dose Applicator 
is convenient for jelly applications inde- 
pendently or in conjunction with the use 


of the diaphragm. 


PRODUCTS, INC. 


LINDEN, N. J. 


ORTHO 
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NUPORALS... 


Ciba’s anesthetic throat lozenges, NUPORALS,* (containing 
non-narcotic Nupercaine) afford your patients prolonged relief 

2 from pain and tenderness of the mucous membrane of the throat 

f : and mouth and also diminish pharyngeal reflexes. 

Your patients will thank you for giving them NUPORALS prior 

: to the use of the stomach tube, or before any laryngeal or pharyn- 


geal examination. 
| Available in boxes of fifteen and bottles Additional information and samples 
of one hundred lozenges. upon request. 


* Trade Max S. Pat. | 
lozenges '$ manufacture, lozenge containing 
Nupercaine, ‘‘Ciba.’’ 


BA PHARMACEUTICAL PRODUCTS, INC. 


SUMMIT NEW JERSEY 
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